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ORIGINAL PAPERS 


NOTES ON THE BEHAVIOR OF REFRACTORIES IN GLASS 
MELTING FURNACES' 


By Hersert INSLEY 


ABSTRACT 
Microscopic examination of used glass house refractories gives evidence about the 
transformations that have taken place during use, and the relative solubilities of con- 
stituents of the refractories in the glass. On this evidence it is concluded that high 
alumina refractories would resist the solvent action of the glass and the fluxing action 
of the soda in the furnace atmosphere better than fire clay refractories. Investigations 
are needed to find a new refractory mortar for use between silica and clay refractories 


in glass tanks. 


A knowledge of the comparative value of different types of refractories 
for glass melting furnaces would be of great value to the glass manufac- 
turers, because the life of such furnaces depends largely on the behavior 
of the refractories. Unfortunately, there is little, if any, available in- 
formation along this line, especially where actual conditions of operation 
can be stated. Something, however, may be learned about the causes 
of failure of glass furnace refractories by macroscopic and microscopic 
examination of such refractories after service in a melting furnace. 

It is the purpose of this paper to give the results of such examinations, 
to present such conclusions as may be drawn regarding the causes of failure 
and to suggest methods for prolonging the life of refractories. 


1 Published by permission of the Director of the Bureau of Standards of the U.S 
Department of Commerce. Recd. May 15, 1924. 


INSLEY-——-NOTES ON THE BEHAVIOR OF REFRACTORIES 


The usual glass melting furnace refractories are silica brick and clay 
blocks. -The silica refractories are used in the crowns and upper side 
walls of tanks where they are exposed to the action of the dusts and gases 
in the furnace atmosphere, but not to the direct solvent action of the 
molten glass, while the clay refractories are used in the lower side walls 
and bottoms of tanks and pots, where they are subjected to such a solvent 
action. Clay refractories are also used to a limited extent in positions 
where they are exposed to the furnace atmosphere. 

The composition and physical properties of the molten glass are, of 
course, factors affecting the behavior of the refractory walls. Most of 


Fic. 1.—Photomicrograph of clay stone in glass, showing 
area of clay (dark gray), surrounded by a narrow zone of 
corundum crystals which in turn is surrounded by a broader 
zone of nephelite crystals. Ordinary light. Magnification 
X. 


the examinations reported in this paper were made on refractory materials 
used in melting the soda lime glasses. 

During the manufacture of the clay refractories reactions take place 
which are now fairly well understood. After the free water and water 
of crystallization have been driven off, the clay minerals (minerals of the 
kaolinite type) undergo some sort of decomposition; either into Al.Os; 
and SiO, or into different combinations of the two. At still higher tem- 
peratures recombination of these constituents takes place and a crystalline 
compound in a glass matrix is formed. ‘The crystalline compound was 
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formerly thought to be sillimanite (Al,O;.SiO.) but recently Bowen' has 
adduced evidence to show that the compound actually appears to be 
3A1,03.2SiO2. This question cannot be finally decided until more data 
have been obtained but in this paper the compound will be called 3A1,O3.- 
2SiO2. Clays burned to a high temperature consist essentially of this 
crystalline compound, and a glass matrix composed of the alkalies, alumina 
and silica. 
Clay Refractories below the Glass Line 


Clay refractories below the glass line of the pot or tank and in contact 
with the glass are subjected to high temperatures and to the solvent 
action of the glass. 
The narrow white 
zone so often seen at 
the contact of refrac- 
tory and glass is com- 
posed of a net-work of 
needle-like crystals of 
in a ma- 
trix of glass. Farther 
within the refractory 
the crystals are small 
and poorly developed 
and amorphous mate- 
rials still remain in the 
body. The glassy 
matrix of the white 
layer seems to dissolve 
readily in the molten 
soda-lime glass and 
the surfaces of the 
3A1203.2Si0z crystals and glass appears dark gray in photograph. The corundum 
also show traces of crystals are seen as fine bright needles and points of light, 
corrosion and solu- while the nephelite forms a light, cloudy zone. Magnifica- 


Fic. 2.—Same as Fig. 1 but with crossed nicols. The 


area of clay which is in part transformed to 3A1,0;3.2Si0, 


tion. tion 55 Mes 

Adjacent to the contact zone but within the soda-lime glass there is 
very frequently a layer of small, hexagonal plates of corundum (A1I,Qs;) 
(Figs. 1 and 2). Ina previous paper? corundum crystals of this character 
were said to be caused by the loss of water and recrystallization of gibb 


1 “The System AlpO;—SiO2,’’ N. L. Bowen and J. W. Grieg, Jour. Amer. Ceram. Soc., 
7 [4], 238 (1924). 

2 Insley, ““A Study of the Origin and Cause of Stones in Glass,’’ Jour. Amer. Ceram. 
Soc., 6 [6], 715(1923). 
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site, Al(OH); or diaspore, AIO(OH), in the refractory. Further study 
indicates, however, that crystals of corundum are formed by the action 
of glass on clay refractories containing no aluminum hydroxides originally. 
It now seems probable that as the aluminum silicates dissolve in the molten 
glass the concentration of alumina in the contact zone increases until the 
solution is super-saturated with respect to alumina and corundum is 
deposited simultaneously with the further solution of the clay. 

Figs. 3 and 4, show a thin section of a grog particle of a clay block in 
contact with a soda-lime glass. The grog particle itself has been largely 


Fic. 3.—Contact of a grog grain in the clay wall of a tank 
with the glass. The corundum crystals in the zone next to the 
grog grain appear as needles and small rounded grains. The 
zone next to the glass is full of skeleton crystals of nephelite. 
Ordinary light. Magnification 80 X. 


converted to needle-like crystals of 3Al,03.2SiO2 and glass, the crystals 
being so small and intermeshed that they are not distinguishable in the 
photograph. At the contact of grog particle and glass a zone of thin 
hexagonal plates of corundum has been formed. The plates appear as 
needles (plates turned on edge) in the photograph. Next to the zone of 
corundum and farther from the refractory is a zone of nephelite (Na,O.- 
Al,O.2SiO2), the crystals of this compound usually occurring as indistinct 
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skeleton crystals which contain considerable glass as inclusions. It is 
probable that the nephelite crystallizes during the cooling of the melt. 
The zone of nephelite is rather infrequently observed and the zone of co- 
rundum is by no means a characteristic of every contact between clay 
refractory and glass. Where the flow of glass past the refractory wall 
is rapid the corundum is probably soon swept away or dissolved in the 
unsaturated solution, and if the clay refractories are high in silica the 
corundum may never form. 

The reactions which take place at the contact of refractories and glass 
give some indications of the relative solubilities of silica, 3Al,0;.2SiO, 
and corundum in the glass. The glass which forms the matrix in clay 
refractoiies burned at 
high temperatures con- 
tains a high percentage 
of silica. It dissolves 
readily in the molten 
soda-lime glass leaving 
behind the mesh-work of 
crystals of 3A1,03.2SiO». 
These crystals are fre- 
quently found floating 
unattached in the glass 
close to the contact with 
the refractory. The 
rounded ends and cor- 
roded surfaces of the 
crystals and their dis- 
appearance in the glass 
away from the glass- 
refractory contact are Fic. 4.—Same as Fig. 3 but with crossed nicols. The 
: corundum crystals form a band of bright needles and 
points. Magnification 80 X. 


evidence that they dis- 
solve, although more 
slowly than the matrix in which they were originally embedded. The fact 
that corundum crystallizes after 3Al,O;.2SiO2. has been dissolved by the 
soda-lime glass indicates that corundum is much less soluble in the glass 
than the 3A1.03.2SiOs. 

The relative insolubility of corundum as compared with the aluminum 
silicate and the silicates of alumina and the alkalies suggests that a high 
alumina refractory for the lower side walls and bottom blocks of tanks 
melting the soda-lime glasses would offer greater resistance than clay 
refractories to the action of the glass. A factor that must be considered 
in the development of a high alumina refractory is the relative compo- 
sitions of the grog and the bond. The usual alumina refractories are 
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composed of grog particles with a high percentage of alumina bonded with 
a clay or other material that is lower in alumina and higher in silica. 
When material of this nature is exposed to the action of the molten glass 
it is likely that the bond will be dissolved readily leaving the grog to form 
troublesome and almost insoluble stones in the glass. It is essential 
then, that both grog and bond have approximately the same composition, 
especially with regard to silica and alumina. 


Refractories above the Glass Line 


Refractories above the glass line are exposed to the action of gases or 
dusts in the furnace atmosphere, the most important of which are sodium 
compounds. ‘These may be present either as gases, or as sodium carbonate 
or sodium sulphate in the dusts from the unmelted batch materials. They 
undoubtedly have a decided 
fluxing action on refractory 
blocks whose surfaces are ex- 


posed. 

Silica brick which have been 
used in the crown and side 
walls of tanks have a vitreous 
luster on their exposed surfaces 
and under the microscope are 
seen to contain considerable 
glassy material. Evidently the 

Fic. 5.—Incrustation on the surface of silica soda forms a compound with 
brick in the upper walls of a glass tank. The the silica which is liquid at fur- 
upper surface is the contact between silica brick pace temperatures. ‘The liquid 
and incrustation. 


is either so viscous or so small 
in amount that it does not readily drip away from the brick for silica 
brick which have been in service for long periods have not been corroded 
to any great extent. 

An incrustation observed on the surfaces of silica brick used in the side 
walls of a tank melting bottle glass is of interest in this connection. The 
incrustation was a white, coral-like material the appearance of which is 
well seen in Fig. 5. It covered the surfaces of the silica brick in the 
upper side walls between the regenerator ports and reached its maximum 
thickness of four inches between the third and fourth and between the 
fourth and fifth ports from the filling end on both sides of the tank. This 
was probably the hottest cross-section of the tank. The incrustation 
extended as far as the first regenerator port from the filling end and as far 
as the bridge wall toward the drawing end. It was easily broken away 
from the surface of the silica brick and the brick itself showed very little 
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evidence of corrosion. A petrographic examination of the material gave 
the following results: The end of the brick next to the incrustation was 
composed almost wholly of very small tridymite (SiO,) crystals. The 
material at the contact had a vitreous appearance and was composed of 
glass and large tridymite crystals while farther within the incrustation 
itself the tridymite crystals were larger but the quantity of glass was less. 
Two analyses gave the following: 


a b 
SiO2 91.05 94.70 
R:O; 1.85 0.47 
CaO 1.90 0.97 
Na,O 4.59 4.00 
99 39 100.14 


a. Vitreous material at the contact of silica brick and incrustation. 
b. Outer part of incrustation. 


Apparently the soda combined with the silica to form a liquid sodium 
silicate which acted as a crystallizing medium for the tridymite. The 
constant growth of the new large tridymite crystals forced the previously 
formed crystals away from the face of the brick. The RO; and CaO are 
probably original constituents of the silica brick. 

Clay refractories exposed to the gases and dusts in the furnace atmos- 
phere are much more affected than silica refractories. On examining the 
interior of a bottle glass tank which had been in use about fifteen months 
it was found that the face of the clay blocks which were used to form the 
regenerator ports and the arches for the flow troughs had in all cases 
receded one or two inches when compared with the face of the silica brick 
which adjoined them. 

In the melting end of the tank the effect upon the clay refractories 
always corresponds closely to that noted by Wilson' and the writer.’ 
The soda combines with the alumina and silica of the clay refractories 
to form a liquid at furnace temperatures. Wilson found that this liquid 
(represented by a glass when cool) had a molecular composition of about 
NazQ.Al,O3.5Si02. Any excess of alumina over the amount required to 
form a liquid of this approximate composition will crystallize as corundum. 
If there is an excess of both silica and alumina, then 3Al.sO3.2SiO.» and either 
silica (tridymite or cristobalite) or corundum will crystallize, depending 
upon the molecular ratios of the excess silica and alumina.* In most 
of the cases studied corundum only has cryscallized. 


1 Jour. Soc. Glass Tech., 2, 197-213 (1918). 

2 Jour. Amer. Ceram. Soc., 6 [6], 714 (1923). 

3 Morozewicz, Min. Pet. Mitt., 18, 22-83 (1893); also Zettsch. Kryst. Min., 24, 
281 (1895). 
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Figure 6 shows the typical structure in clay refractories above the glass 


line in the melting end of tanks. 


The interior of the brick is composed 


of 3A1,05.2SiO2 and glass, the size of the crystals being dependent to some 


extent on the distance from the exposed surface. 


Fic. 6.—Piece of a refractory clay block which 
has been exposed to the gases and dust in the 
atmosphere of a glass tank. The dark-colored 
material in the lower part of the photograph is 
clay, partly altered to 3Al,03.2SiO, and glass. 
The light-colored vitreous zone is largely glass, 
carrying crystals of corundum and 3A1,Q3.2SiO.. 
The brown crust on the upper surface is made up 
of thin hexagonal plates of corundum held 
together by a sodium aluminum silicate glass. 


Nearer the exposed 
surface the percentage of alu- 
minum silicate crystals 
decreases and the percentage 
of glass increases. Still nearer 
the crystalline aluminum sili- 
cate disappears and corundum 
appears. The surface of the 
refractory is covered with a 
crust of thin hexagonal plates 
of corundum, the sodium alu- 
minum silicate having drained 
away. The corundum is almost 
invariably colored brown, prob- 
ably due to the presence of iron 
oxide either as inclusions or as 
solid solution. Where the face 
of the block has been in contact 
with silica brick, the corundum 


often does not form, only the sodium aluminum silicate glass being present 
on the surface. 

The corundum crystals which drop from the face of the refractories 
frequently fall into the glass and remain there as stones. A large per- 


centage of the stones in , 


> 


glass examined by the 
writer have contained 


corundum from this 


source. 

In the refining end of 
the tank the action of 
the soda on the clay 
results in 


Fic. 7.—Stalactites found hanging from a clay block 
forming the arch over a flow spout from a bottle glass 
tank. 


refractories 
the formation of other 
substances as well as 
the sodium aluminum silicate glass and corundum. 
frozen drops and stalactites were found depending from the clay blocks 
which formed the top and sides of the trough through which the glass 
flowed to the revolving pot (Fig. 7). The principal crystalline constituent 
of these stalactites was nephelite (NaO.Al,0;.2SiO.), but corundum and 
other silicates such as carnegieite (the high temperature form of nephelite), 


In one tank examined 


1 
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melilite and aegirite, were also present. The corundum crystals were 
very small and showed by their rounded and embayed edges that they 
had undergone solution. In every case the corundum crystals were en- 
closed by nephelite. It seems probable that the first substances formed 
were corundum and glass as in the case just described. As the soda con- 
tent increased reaction with the glass and the corundum took place to 
form nephelite or carnegieite, depending on the temperature. It is 
difficult to account for the fact that nephelite formed in the cool end of 
the tank while a glass lower in soda formed in the melting end where the 
atmosphere presumably contained more soda. It is possible that the 
nephelite could only form at the lower temperature. 

Refractories which contain a much higher percentage of alumina than 
silica should resist the fluxing action of soda better than the usual clay 
refractories. If the percentage of silica in the refractory is kept low then 
the amount of sodium aluminum silicate liquid formed would be small 
compared to the amount of excess alumina. The liquid would be an 
efficient medium in which the corundum could crystallize but would not 
be great enough in quantity to drip away from the refractory. The heavy 
crust of corundum formed on the surface would serve as a barrier against 
further attacks of the soda. It is essential here as well as in the high 
alumina refractories for use below the glass line that the bond material 
shall not vary greatly in composition from the grog. If the bond is high 
in silica it will be converted into liquid by the soda and will flow away 
carrying the grog particles with it. 

Wherever clay and silica refractories are in contact and exposed to the 
action of the soda in the glass furnace atmosphere it is found that an 
unusually great amount of corrosion has taken place. Very often after 
long exposure a crevice one to two inches wide develops where the contact 
previously existed. At such places the sodium aluminum silicate glass 
is formed but is not held in place by a net-work of crystalline material 
due to the fact that there is no excess alumina to crystallize. It is ob- 
vious that a refractory mortar is needed for such contact areas which will 
not combine with the soda, alumina, and silica on the clay side, or with 
soda and silica on the silica side to form compounds with melting points 
lower than the temperatures reached in glass tanks. 


Summary 
During the solution of the clay refractories exposed to the direct action 
of the molten glass corundum frequently crystallizes because it is less 
soluble in the molten soda-lime glass than the aluminum silicates of the 
clays. High alumina refractories should, therefore, be more resistant 
to solution by the glass than fire clay refractories. Soda has a most 
pronounced effect upon refractories exposed to the gases and dusts in 
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the furnace atmosphere. The effect upon clay refractories is much 
greater than upon silica refractories. Clay refractories are fluxed rather 
rapidly, but their resistance to fluxing probably increases with increasing 
alumina content. 

A refractory mortar is needed for the contact between silica and clay 
refractories which will prevent the reaction between soda, aluminum 
silicates and silica.’ 

Discussion 


Mr. Ayars: Do you recommend the use of a bond material of the same 
character as the grog or a different bond material? 

Dr. INSLEY: With regard to the question of resistance to glass action, 
the bond should be of the same composition as the grog but the plasticity 
of such a high alumina clay would be quite low, difficult to work, and per- 
haps low in strength. 

Mr. Ayars: The modern practice, I think, of many of the block makers 
is to take back not only their own blocks but other blocks that may have 
been purchased elsewhere. 

Mr. CARTER: What was the silica and alumina content of the fire clay 
brick which you spoke of trying, in comparison with silica brick above the 
glass line? 

Dr. INSLEY: I did not try them. I simply saw them in the tank. 
I do not know their composition. 

Mr. CARTER: I have had some experience which is exactly the reverse 
of what Dr. Insley refers to, that is, the silica brick wearing away very 
much more than the clay refractories. This indicates that it makes a 
great difference what kind of clay refractories you use. Also much may 
depend upon the nature of the melt and the other characteristics of the 
furnace. If I were asked for an opinion as to the resistance of the two above 
the glass line in the furnaces I am familiar with in the making of silicate 
of soda, I should say that properly selected clay refractories were better 
for portions of the side walls above the glass line than any silica brick I 
ever saw. 

Mr. Ross: Mr. Carter, did any clay refractories near the silica brick 
drip upon the silica brick? 

Mr. CARTER: The condition in which I have seen this was in a crown of 
a reverberatory furnace where tiles were laid in alternate rings or rows. 
After the run was finished the appearance of the things was comparable 

1 Microscopic study of specimens collected during the examination of a used glass 
tank has been the basis for many of the conclusions in this paper. The writer wishes 
to express his thanks to Mr. A. Lloyd, Superintendent of Hazel Plant No. 2, of the Hazel- 


Atlas Glass Co., for the opportunity of examining the tank and to Mr. D. W. Ross of 
the Findlay Clay Pot Co., for miscellaneous specimens of glass house refractories. 
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to corrugated iron. In every case the silica brick had retired from the 
original surface very much more than the clay brick which I was comparing 
with it. 

A MEMBER: Wherever any glass is run from clay brick on to silica 
brick, the latter is wiped away immediately, whereas if the silica brick is 
subjected to the soda ash and lime that is blown up from the glass they 
act quite differently. 

Mr. Curtis: Did the silica brick where there were alternate rows wear 
away or spall off? 

Mr. CarTER: After the run is finished it is difficult to say whether or 
not the loss is due to spalling or to corrosion. However, in the case of 
spalling usually it has left some character of surface which indicates that 
the material has cracked away. ‘The losses would not be regular, due to 
spalling in certain places and failing to spall in others. In the case | 
refer to the wear was uniform, from which I infer that it was a matter of 
erosion and not of spalling. 

Mr. Ross: In many window glass plants they use, as the glass men say, 
‘a little bit of salt cake.’’ The tanks in such plants last on the average 
from 12 to 16 weeks and it is then necessary to remove the upper tier of 
side wall blocks. On the other hand in some few window glass plants 
comparatively little salt cake is used in the batch. In these tanks the upper 
tier of blocks last from about 6 to 12 months. 


CHECKER BRICK FOR RESISTING ALKALINE SLAGS'! 
By M. C. Booze? anp F. C. Frurnt? 
ABSTRACT 

Checker brick of varying composition were tested by placing them in the regen- 
erators of two glass tank furnaces. The operation of one furnace was representative 
of those making the usual grade of bottle glass while the other was operated at a con- 
siderably higher temperature and with a more corrosive dust. 

The amount of corrosion of the checker brick varied directly with the silica con- 
tent of the brick. Those highest in alumina gave excellent service in the regenerator 
operating at the lower temperature. In the other regenerator, however, the dust ad- 
hered to the high alumina brick and tended to clog the regenerator while it apparently 
fluxed and drained off of those higher in silica, leaving free passage for the gases. 

The brick were tested in the laboratory by making into cones with various per- 
centages of the corrosive dust and determining the fusion point of the cones. The re- 
sults agree closely with those obtained from the service tests. 

Detailed results including partial analyses of the brick and flue dust are given. 


Checker brick in regenerators are subjected to rapid temperature changes 
and often to the action of dust carried over with the burned gases. The 
dust in the case of glass tank furnaces, for example, is high in soda and lime 
and, therefore, is corrosive. The temperature attained by the checkers 
and the amount of fluxing action taking place between the dust and brick 
depends both upon the operation of the furnace and the composition of the 
batch in the tank. When the furnace is pushed the temperatures are high 
and the draft correspondingly great, which results in an increased amount 
of corrosive dust being carried over. 

The checkers are not seriously affected by the temperature changes. 
The dust, however, is deposited and ultimately causes failure either through 
excessive corrosion due to high temperatures and a rapid solvent action, 
or by sintering sufficiently to cause the brick to stick together. The prac- 
tice varies in different plants, but it is usually the case that the dust de- 
posit becomes sufficient from time to time to clog the openings in the re- 
generators and this requires that the brick be taken out and cleaned. If 
the dust has fritted to the surface, it must be chiseled off and this results 
in considerable breakage. If the brick are stuck together by the slag, 
they must be knocked apart and the salvage is small. It is advantageous, 
therefore, to use material which is not rapidly attacked by the dust. 


Effect of Composition and Structure of the Brick 
In order to determine the service which could be expected from brick 
varying in chemical and physical composition, several kinds, ranging from 
! Presented at the Atlantic City Meeting, February, 1924 (Refractories Division). 
2 Senior Fellow, Refractories Manufacturers Association Fellowship, Mellon Institute 
of Industrial Research, University of Pittsburgh, Pittsburgh, Pa. 
> Chief Chemist, Hazel-Atlas Glass Company, Wheeling, W. Va. 
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silica brick to ones high in alumina and from a medium to a very dense 
structure, were placed in the top of regenerators of two tanks making prod- 
ucts which differed considerably in composition. The operation varied 
considerably also; that from which the No. 1 dust was taken was forced 
to maximum capacity with resulting high temperatures;' the furnace 
from which the No. 2 dust was taken was not forced and both the operation 
and dust composition of this furnace is considered as being fairly repre- 
sentative for a large number of tanks making bottle glass. 

In the No. 2 regenerator the dust fused to a glass only when in contact 
with highly siliceous material, while it was still dry and could be readily 


Fic. 1. 


removed from the checkers high in alumina. The brick were taken out 
of this regenerator for inspection after seven months’ service. As pre- 
viously indicated, those high in alumina had given the best service, the 
one listed here as No. 1 being almost 100°% salvable. Those somewhat 
lower in alumina had not been actively attacked, but the dust appeared 
to fuse to the surface sufficiently to make them stick together and difficult 

1 The temperatures of the top checker brick were measured with an optical pyrom- 
eter and found to vary from 2000°F to 2200°F. The temperatures in the No. 2 re 
generator varied from 1800°F to 2000°F. 
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to clean. ‘Those high in silica had been attacked to a sufficient extent 
that the sides presented in places a smooth, glassy appearance and in others 
the dust had adhered to this glass and built out for a distance of one or two 
inches. 

The photograph shown in Fig. 1 was taken in the regenerator from 
which the No. 1 dust was taken and shows the condition of the checkers 
here after eight months’ service. The numbers on the photograph iden- 
tify the various kinds of brick in accordance with the data presented in 
Table I. It may be noted that | and 2 which are high in alumina are coated 


TABLE I 


Fusion Fusion Service in Service in 
Por Alu- Fusion point with point with regenerator regenerator 
Brick osity Silica mina point % Slag No.1 % Slag No. 2 with No. 1 with No, 2 
no % cone slag slag dust dust 
1 29.1 34.7 58.6 Above 5 cone 33+ 7% cone 30 Excellent Excellent 
33 10 cone 32 15 cone 12 
20 cone 5 
9 30.3 39.7 54.1 32-33 5 cone 32 7% cone 30 Excellent Good 


10 cone 20-26 15 cone 12 


20 cone 5 


3 97.4 45.4 40.5 30-31 5¢ cone 27 7% cone 16 Poor Poor 
High in 10 cone 15 15 cone 10 
Fe,0; 20 cone 5 
4 2324 79 95 30 5 cone 20-26 7% cone 15 Very poor Poor 
10 cone 18 15 cone 10 
20 cone 8 
5 29.3 94 2 30 5 cone 20-26 7% cone 15 Very poor Poor 
10 cone 17 15 cone 15 
6 22.1 49.7 44.7 32-33 5 cone3 7% cone 20-26 
10 cone 27-28 15 cone 12 Fair Good 
7 14.5 52.7 41.1 32-33 5 cone 29-30 7% cone 20-26 
10 cone 26-27 15 cone 10 Fair Good 
8 25.9 47.1 44.6 32-83 5 cone 30-31 7% cone 20-26 
10 cone 27-28 15 cone 11 Fair Good 
9 21.7 59.0 37 31-32 5 cone 28-297% cone 19 ere Good 
10 cone 26 15 cone 10 
10 ;, 56.4 35.5 31-32 5 cone 28 7% _ cone 19 Fair Good 
10 cone 26 15 cone 10 
ll 25.4 49.7 41.5 32 5 cone 28 71% cone 16 Fair Good 
10 cone 26 15 cone 9 


with a crust of partially fused slag, while the pieces numbered 3, 4, 5, 7 
and 9 have been much more corroded; 6 and § are not badly corroded. 
These have a high alumina content as compared with the average fire 
clay brick. ‘The pieces shown in the photograph were not located in the 
hottest portion of the regenerator and where higher temperatures had 
existed, the differences were more pronounced than is evident here, the 
more siliceous brick having fluxed almost entirely away. While there was 
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sufficient reaction between the high alumina brick and the dust to allow 
a crust to build out from the sides which would tend to clog the regenerators 
this condition is to be preferred to rapid erosion. 


Comparison with Laboratory Slag Test 

In order to determine whether a laboratory slag test would give parallel 
results, cones were made from mixtures of the various kinds of checkers 
with the dust which caused corrosion. These were fused against standard 
cones. The results obtained, together with the silica and alumina con- 
tents of the various checkers and compositions of the two dust samples 
taken from the regenerators, are given in the tables. 

It is evident that there is a general relation between the amount of 
slagging action taking place in the regenerators and the fusion point of the 
mixtures of slag and brick. 

Although the fusion point of the No. 1 slag or dust is very low, it does 
not appear to lower the fusion point of the brick as much as the No. 2 slag. 


Fic. 2 


The fact that the checkers in the regenerator from which the No. 2 
slag was taken are giving longer service than those in contact with the No. 1 
slag is due to the former being operated at a considerably lower tempera- 
ture than the latter. 


TABLE II—INCOMPLETE ANALYSES OF Dust SAMPLES FROM REGENERATORS 
OF THE Two TANKS 


Silica Alumina Lime Magnesia Alkalies Fusion point 
No. 1 40 .60 12 .60 11.36 7.15 22 .83 Below cone | 
No. 2 3.49 2.03 44 82 32.51 11.97 Cone 20-26 


The percentages are computed on an ignited basis, there being respec- 
tively 10.4 and 15.9% ignition loss on the two samples. 


Discussion 
Mr. AURIEN: What are the sizes of those tile? 
Mr. FLINT: All tile were 3 x 6 x 18. 
Mr. Curtis: Ina pot furnace where you nave no fluxing condition which 
would you recommend, a clay tile or a silica tile? 
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Mr. Fuint: I do not believe this work covered that enough to really 
give answer to your question. ‘This is just testing the fluxing plus the heat. 

Mr. CARTER: In connection with what has just been said about that 
type of tile which somewhat wastes away, it is possible for the melted ma- 
terial flowing down toward the bottom of the system to go through the 
system for a certain distance. It suddenly freezes up, so that although the 
upper portion of the system remains perfectly clear the bottom is perfectly 
closed. If there is heat enough to carry down through, it is all right. 
If there is not, be rather wary of tile which melts freely under the action 
of this dust. 

Mr. Fuiint: These tile which showed a mild amount of fluxing were 
not by any means bad tile. They were standard checker tile. I cautioned 
against taking this as a standard for your own tank. This particular 
tank operates at an average of 2700°; it varies from 2650 to 2750°. The 
top of the checkers are fairly close to the level ot the glass and it comes 
rather close to the fire. The checkers at the bottom are approximately 
1600°. That particular tank will not freeze up at the bottom of the 
checkers. ‘The third tank from which we have not yet been able to take 
the tile out has been running nearly a year now, which is a good record. 
This last tank runs the checker chamber at the bottom of about 1400, and 
under these conditions it would very likely freeze at the bottom and we 
would have to make a different set of conclusions. For that reason we 
chose three different tanks and three different conditions in our practice. 

Mr. AuRIEN: Are these tile made up of special mix? 

Mr. Fuint: No. ‘They were purchased in the market from standard 
manufacturers and taken from their stock, but there was one special mix 
in there. 

Mr. AURIEN: Was this equivalent to No. 1 common brick? 

Mr. FLINT: Equivalent to high grade checker tile. One of them, par- 
ticularly, is one that we used in a good portion of our tanks. We were 
determining this with the idea of being able to purchase, if desirable, from 
the manufacturer all we want of any grade if it was found to stand any 
better than any others. We could not do that if it were something special. 


A QUANTITATIVE LABORATORY SLAG TEST 
By F. H. Norton! 
ABSTRACT 
A laboratory slag test is described capable of giving quantitatively the resistance of 
refractories to slags. The method consists in continuously spraying powdered slag 
onto the hot specimens and allowing it to run off. The advantage of this test is the 
rapidity and small expense with which relatively accurate results can be obtained. 


Review of Methods 


A laboratory slag test should first measure the resistance of refractories 
to the action of slag in such a way as to give results comparable with those 
obtained from the same refractories in service; second, the test should 
give quantitative results that can be checked to a reasonable degree of 
precision ; and third, the results should be obtained rapidly and with slight 
expenditure. 

Some of the first slag tests merely measured the 
penetration of the slag into the heated refractory. 
This was accomplished either by immersing a complete brick in a bath of 
molten slag* or by melting the slag in a fire-clay ring molded onto or cut 
into the surface of the refractory to be studied.* These tests did not simu- 
late actual conditions. The slag was not in motion, and therefore the 
chemical action between the slag and the surface of the refractory was 
very slow and little if any of the surface of the refractory was removed. 
The resistance of a brick to slag is not dependent on the penetration. 
Some of the best slag-resisting brick are porous and soon saturated with 
slag. Some other brick show no penetration of slag, yet moving slag 
eats them away rapidly. 

Another type of slag test‘ is conducted by grind- 
ing known proportions of the refractory and the 
slag together, and measuring the melting point 
of the resulting mixture. This method gives a good insight into the 
chemical action between the slag and the refractory. It does not, however, 
simulate actual conditions and takes no account of abrasive action. 

Professor G. B. Wilkes in this laboratory noticed 
that slag in motion executed a comparatively 
rapid cutting action on the surface of the refractory. 
A brick was heated in a gas furnace to the required 


Slag Penetration 


Mixing Powders of 
Refractory and Slag 


Flowing of Slag in 
Groove over the 
Refractory 


1 Babcock & Wilcox Research Fellow, Division of Industrial Coéperation and 
Research, Mass. Institute of Technology. Presented at the Atlantic City Meeting, 
Feb., 1924 (Refractories Division). 

2 G. H. Brown, “‘A Method of Testing the Corrosive Action of Slags on Fire Brick,” 
Trans. Amer. Ceram. Soc., 18, 277 (1916). 

3A.S. T. M., Tent. Stands. (1922). 

4 Howe, Phelps and Ferguson, ‘Action of Slag upon Silica, Magnesite, Chrome, 
Diaspore and Fire Clay Refractories,” Jour. Amer. Ceram. Soc., 6 [4], 589 (1923). 
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temperature. Slag was dropped steadily onto the top of the brick, melted 
and run down a groove, cutting away a portion of the refractory quite 
rapidly. ‘The abrasive action of slag was simulated. ‘The brick particles 
which had been loosened by chemical action were washed away. ‘The 
moving slag supplied fresh material to the surface, accelerating the chemi- 
cal action. These tests gave satisfactory re‘ative results which agree well 
with service tests. 

Recently a test has been devised for measuring 
Refractory in Bath the action of glass or age on various refractories, 
of Slag by lowering a rod of the refractory into the bath 

of slag and revolving it at a given rate of speed.! 
The decrease in diameter of the rod gives a quantitative value for the action 
of the glass or slag. This method should be quite satisfactory for the 
low temperatures used in glass work, but at temperatures over 3000°F 
there is great danger of contamination of the mclt by the container and 
the suspended rod will probably be too weak to support itself. 

An attempt was made by the author some months 
ago to make a quantitative slag test by dipping 
a small specimen into a bath of molten slag, then 
taking it out and letting the slag run off and repeating this process until 
the refractory had been reduced in size. This method was unsuccessful 
because no container could be found to hold the slag at high temperatures 
without serious contamination, and because the specimens did not have 
the required strength to support themselves when being removed from 
the bath. 


Revolving the 


Dipping and 
Draining 


Introduction of Slag through Burner 


The conditions desired in an ideal slag test are an even flow of slag over 
one or more faces of the specimen; and an even flow cannot be maintained 
by introducing the slag at one point and letting it run down, for a groove 
is soon started and all the slag will run down 
it. This groove deepens rapidly until there is 
little action at any other place. After a great 
deal of experimenting it was found possible to 
obtain a very even action by introducing pow- 
dered slag into the air line of the burner, from 
which it was carried down into the test furnace 
with the flame, and formed an even and con- 
stantly renewed coating over the test specimens. This method has now 
been in use for several months and has proved so successful that it is 
thought a description of it will prove of general interest. 


Fic. 1.—Section of furnace. 


1 Charles I. Rose, ““A Proposed Method for Studying the Attack of Molten Slags 
and Glasses upon Refractory Materials,” Jour. Amer. Ceram. Soc., 6 [12], 1242 (1923) 
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A section of the slag test furnace is shown in 
Fig. 1. The flame is blown downward from the 
nozzle directly onto the specimens which are supported on a disk. The 
slag which is introduced into the pipe a short distance above the nozzle 
is sprayed evenly over the disk where it 
immediately melts onto the surfaces and 
gradually flows out through the bottom 
of the furnace. The outside of the com- 
plete furnace is shown in Fig. 2 where the 
reservoir for the slag and the feeder is 
visible. 


Method of 
Operating 


The Furnace 


The slag is ground 
to pass a 20-mesh 
screen and a given 
weight of it is placed in the reservoir. 
The speed of the feeder is then regulated 
so that a predetermined amount of slag 
passes through the furnace in one hour, 
which is the time used in most of the 
runs. In order to be sure that all of the 
specimens in the furnace, which may 
number as many as eight, received the 
same amount of slag, a set of identical specimens was placed on the disk 
and a run made. The resulting action of the slag was, as near as could 
be determined, exactly the same on all specimens as can be seen in Fig. 3, 
which shows a set of identical specimens after a one-hour test. 

The temperature of the furnace can be easily regulated from the melting 
point of the slag, which is usually about 2300°F up to 3200°F, or even 


Fic. 2. 


higher if desired. 


The specimens used in the tests are either one 


Refractory 
Specimen 


inch cubes or cylinders one inch in diameter, and 
one inch high. This size is convenient and appears 
to be large enough to give satisfactory resuits. The 
cubes are cut with a carborundum saw, and the 
cylinders are molded and fired or cut out of a brick 
with a one-inch diamond drill. 

The volume of the specimen is measured before 
the run by placing it in a small cup and covering it 
with sand. The difference in volume between the 
sand in the cup and the volume of the cup readily 
gives the volume of the specimen. After the run 
Fic. 3. the slag is allowed to drain off from the surface of 
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the specimen, its volume is again measured, and the percentage of the 
original volume remaining is computed. 

One set of tests is given here to show the precision 
of this method, and to indicate how important tem- 
perature is on the action of slag. The specimens tested were: A, B, C— 
specimens of three kinds of high-grade fire-clay brick, D—a bauxite brick, 
E—a silicon carbide brick, F—a magnesite brick. The slag used was a 
coal ash slag with composition approximately SiOz, 40.9%; FesO;3, 29.7; 
CaO, 6.3; MgO, 0.9; Al,O3, 22.3. 

The results of this test are shown in Fig. 4 where the per cent of each 
specimen remaining at the end of the test is plotted against temperature. 
It will be noticed that there are a number of check runs, and that the 
greatest distance of any point from the mean curve is 5%, and in most 
cases they are within 1 or 2%. 

It is interesting to notice that a brick which 
stands the slag test at low temperature may have 
the least 


Results 


Relation of 
Temperature to 
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Erosion gee 
resistance ¢ 
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at high temperature; so that 
one should be very careful in) ¢ 
judging the characteristics of $ 
a refractory when it is slag | | NW | 
v %) 
tested at only one temperature. &,,| 
For example, the magnesite 
brick is apparently unaffected $ 20 | — 
at 2600° while it is practically »& A | 
destroyed at 2900°. The baux- | | 


dency, but to a somewhat less 
degree, while the silicon carbide 
brick shows a practically constant erosion by the slag for all temperatures. 

The results obtained by this slag test on the 
whole check up well with the service of the re- 
fractories in actual use. However, there have been 


Temperature in °F. 


Fic. 4.—Slag resistance of various refractories. 


Results Simulate 
Service 
a few cases where a specimen showed a somewhat higher or lower resistance 
than service conditions indicated. This is probably due to the fact that 
the small specimen is heated evenly throughout, while the brick in service 
are heated only from the surface exposed to the slag. These discrepancies 
are small and infrequent and should not be a serious disadvantage. 

The chief advantage of this test lies in the rapidity with which it can be 
carried out, even at high temperatures. Three to six runs can be made 
in a day with as many as eight specimens in each run. 


CAMBRIDGE, MAss. 


SOME COMBUSTION PROBLEMS IN GLASS MAKING! 
By C. D. Sir 
* ABSTRACT 
For a plant operating on producer gas and with possibilities for results that approach 
present best practice care must be exercised to see that not only producer gas equipment 
of recognized merit is installed but that gas mains are of ample size with adequate 
facilities for cleaning or burning out, that valves are large enough to take care of re- 
quirements and with minimum resistance to exit gases and that facilities be provided 
for gas checker temperature regulation as well as air regulation. 


The consumption of fuel in the glass industry, when expressed as coal 
or its equivalent, totals a large tonnage and when we realize that nearly 
if not quite 90% of its potential heat value is dissipated as stack and 
radiation loss, the heat energy waste is impressive. 

It would seem at first thought that the fuel economist would here find 
a fruitful field in which to labor but, as in many other furnace operations, 
the temperature range between working limits is so narrow and at such a 
high potential that only a relatively small percentage of the heat developed 
can be absorbed by the product of the furnace. Any gain in fuel economy 
over present best practice comes only in fractions of a per cent and asa 
result of painstaking care and earnest endeavor. It is only within com- 
paratively recent years that fuel economy has been given serious thought 
and in the glass industry there are many plants which from the stand- 
point of fuel economy do not equal present best practice 

By no means do all of the combustion problems have to do with fuel 
economy. In some cases fuel efficiency would gladly be sacrificed could 
uniform and satisfactory furnace conditions be assured. Nevertheless 
the fuel engineer is ever looking for decreased fuel consumption and some- 
times his zeal in this direction oversteps other primary considerations, 
namely—output of product. But he would indeed be remiss in his efforts 
should he consider results obtained as satisfactory even though they com- 
pare favorably with average practice. He must constantly be on the 
lookout for that fraction of a percent. There is no doubt but that the 
best economies of today will be still better tomorrow and without sac- 
rificing quantity or quality in product. 

Perhaps a discussion of combustion problems will appear more to the 
point if the writer gives somewhat in detail a few personal experiences 
that are typical. 


Importance of Air Adjustment 


(1) A forty-ton continuous tank had just been rebuilt for producer gas 
and therefore had double checkers. It was operating, however, on natural 
gas and although the furnace conditions were considered excellent, with 


1 Presented at the Atlantic City Meeting, Feb., 1924 (Glass Division). 
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glass satisfactory, the gas consumption was excessive. ‘The feeling seemed 
to prevail that the high gas consumption was due to the construction for 
producer gas and that it was unavoidable whenever the tank was operated 
on natural gas. The following features were noted: 


No stack damper and a particularly large flue leading from the furnace to a high 
stack. 

A large air valve wide open and with no provision for regulating air. 

Gas valve also acting as an air valve. 

Dampers were provided in the flues leading from the checkers to the valves and 
draft regulation was accomplished by the adjustment of these dampers. 


As a preliminary step, four flue gas samples were obtained and analyzed. 
The results are given below in “Flue Gas Samples before Air Adjustment.”’ 


FLuE Gas SAMPLES 


Before air adjustment After air adjustment 

Sample no. COz Oz Co Sample no CO2 Oz co 
l 7.5 10.0 0 5 12.0 4.8 0 
2 5.6 15.8 0 6 9.8 0 0 

3 4.8 12.0 0 7 12.1 5.3 0.1 
4 6.4 9.8 0 8 10.1 2.8 0 
Max. 7.5 15.8 1) Max. 12.1 5.3 0 
Min. 4.8 9.8 0 Min. 9.8 2.8 0 
Av. 6.4 11.9 0 Av. 11.0 4.2 0 


From this analysis the excess air figures 123%, which of course is excessive. 

An air valve cover with means for regulating it and a stack damper were 
installed. After these were regulated in conjunction with the checker 
dampers already mentioned, four more flue gas samples were obtained 
and analyzed. ‘The results are given above in ‘“‘Flue Gas Samples before 
and after Air Adjustment.” 

This is clearly much better from the standpoint of combustion and with 
these results the excess air figures 23%. 

The furnace temperature began to increase and within a day or two 
the gas pressure was decreased from 8 oz. to about 5 oz. Gas meter 
readings were recorded regularly at the beginning of each eight hour 
shift. For the thirteen consecutive shifts preceding the change in air 
adjustment the average gas consumption per shift was 148100 cu. ft. and 
for fourteen consecutive shifts following the adjustment it was 129300 cu. 
ft., a reduction of 18800 cu. ft. per shift or 56400 cu. ft. per day; a saving 
of over 12.5%. 

Case of Scarcity of Air 

(2) Frequently it is a scarcity of air rather than a surplus that con- 
tributes to furnace difficulties and limits output; expecially is this true of 
the older installations. In the following case an insufficient air supply 
kept the furnace at a rating considerably under its normal capacity. 
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This was a continuous tank operating on producer gas and with a fuel 
consumption considered high for its output. It was believed that the 
producer gas or the gas producer equipment was at fault since with natural 
gas the tank performance was much better. This could have readily 
been the case for then both air and gas valves and checkers are available 
for air. 

Flue gas samples were taken on both sides of the tank. The analyses 
are given in the following table: 


Gas ANALYSES 
Fuel—Producer gas 


Sample no. COs Oz CO Sample no. CO: Oz co 
l 16.4 3.3 0.0 7 17.0 1.9 0.0 
2 17.0 1.8 0.0 8 16.6 1.8 1.2 
3 16.6 2.4 0.4 9 16.6 2.1 0.0 
4 18.0 0.6 0.6 Max. 18.0 2.8 ee 
5 17.8 2.8 0.0 Min. 16.4 0.6 0.0 
6 16.5 2.5 0.0 Av. 16.9 2.0 0.2 


The air valve was wide open so the furnace was taking all the air it could 
get. From the foregoing analyses additional air would have been an 
advantage. It is also quite clear that the furnace could not have taken 


on additional load. 
An analysis of the producer gas was made at this time with the following 


results: 
CO, 6.0 13.6 
Ill. 0.4 CH, 2.8 
0.2 N; 52.8 
CO 24.2 


From the average flue gas and the producer gas analyses the excess air 
was computed and found to be only 15.1%. 

With producer gas 30 to 40% excess air is considered good practice. 

The single sample of flue gas was taken from the bottom of the gas 
checkers at a point just above the rider arches. This gave the following 


results: 
9.9 
Ors. . 
CO. 0.0 


This is in marked contrast with the flue gas samples taken at the exit 
ports of the furnace and shows the extent to which infiltration of air may 
take place through the checker walls. It also emphasizes the importance 
of taking flue gas samples for control work as near the exit ports of the 
furnace as possible. 

Draft readings were taken in inches of water at various points and these 
are shown in a diagram. ‘The draft pressures observed on this tank were 
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as shown in Fig. 1. In Fig. 2 draft pressures are indicated as observed 
in a tank operating satisfactorily. Although the furnace in Fig. 2 is 
considerably larger than the furnace in Fig. 1 and has a stack with a greater 
draft, as well as a much larger air valve, it will be noted that the draft on 
the furnace side of the stack damper is less than the corresponding draft 
in the smaller furnace, but that the draft in the flues leading from the check- 
ers to the stack is less in the smaller furnace. 

The resistance of the air valve to the passage of the waste gases in Fig. 1 
is .37 of an inch, or over 50% of the stack pull, while in Fig. 2 it is .22 of 
an inch or about 27% of the stack pull. Unfortunately such conditions 


are general. 
Even in new installations with extra large valves the resistance of the 


air valve to the flow of the exit gases is from 25% upward of the stack 
+03. oie +04 pull. Referring again to Fig. 1, it will be 
; F noted that the draft at the bottom of the 
air checker on the inlet side is .04 of an inch; 
although this is not very much it is more 
than would prevail in a flue of ample section, 
such as this, and a large valve wide open. 
It means that the inlet air was restricted at 
the air valve. This draft of .04 at the base 
of the air checkers has a further significance. 
With the air restricted as it was at the air 
valve and with ample uptake flues from the 
4-Air top of the checker chamber the drop in 
¢ pressure in the flue leading to the checker 
: would be considerably more than .04 which 
a a. indicates that the uptake flues are too small. 
This tank had a very high crown, it being 
at the center, 6 feet 5 inches from the metal 
line, inside measurement. It also had high 
narrow ports 30 inches high x 24 inches wide. For the satisfactory com- 
bustion of producer gas both of these conditions are unfavorable. 

The furnace was rebuilt and the crown lowered about 17 inches, the 
ports were made 30 inches wide by 18 inches high; the uptake flues were 
increased in size by about 50% and a much larger air valve was installed. 
After these changes were made the tank functioned exceptionally well 
and made excellent glass at more than rated capacity. 


Damper 


Fic. 1. 


A Case of Faulty Gas Mains 


(3) At another plant running on producer gas the furnace operation 
was very unsatisfactory and going from bad to worse. ‘The gas was 
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unsteady and at times it almost disappeared from the furnaces. At 
other times there was an abundance, the furnaces were flooded with gas 
and tongues of flame darted from every crack and crevice until it could 
be checked. As expressed by the furnaceman, ““The gas is no good any 
more and when there is a plenty it has no kick; we cannot make glass with 
that stuff.” The superintendent of the plant said the situation was 
indeed serious; his feeling was that the producers were at fault and that 
he would be much better off with a battery of old style hand poked pro- 
ducers. There were three full mechanical producers of a standard make. 

For a day or so the writer made no attempt to change any of the con- 
ditions but to observe for himself and get first hand information con- 
cerning existing conditions and operating details. Much that had been 
said seemed to be true; the gas did “‘come and go”’ in the furnaces and as 
the furnaceman said: ‘‘When it did come it 
had no kick.’’ Furnace temperature in- 
creases came slowly and with difficulty, <--- 
particularly above 2350°F. 

In order to determine the pressure varia- 
tions of the gas a manometer was placed 
on the gas main in the producer house and — Gas; Tel Te 
inside of twenty minutes the gas pressure [7706 
varied from '/: inch of water to 2'/» inches, A 
a variation amply sufficient to account for | 
all of the ‘“‘gas come and go”’ in the furnaces. 
Under normal conditions the pressure vari- 
ation in a gas main should not exceed 0.2 of 
an inch. This information had no signifi- 
cance whatever to the gas makers. 

Two samples of producer gas were ob- 
tained for analysis but they were not com- 
pleted due to failure of the gas to explode in 
the analysis apparatus: presumably the gas was too poor to explode. The 
CO, content, however, was determined and this showed 10.2 and 13.0% 
respectively; ample evidence of exceedingly poor gas. 

Under conditions of good operation the CO, content will not exceed 
an average of 6%. The temperature of the gas leaving the producers 
was exceptionally low, rarely going above 1000°F. The producers were 
also badly clinkered, the side walls being covered with dense clinker to a 
thickness of approximately 12 inches. The producers were equipped 
with steam jet blowers which were working at an abnormal pressure of 
80 to 90 pounds of steam. These blowers were so situated that inspection 
was difficult and from the condition they were in it is doubtful if they ever 
had been; some of the air passages were entirely stopped up with ash and 
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dirt and in the others there were varying amounts so that for the blower 
as a whole the air opening was less than 50% of that of a clean blower. 
With this condition of the blowers and 90 pounds steam pressure it is no 
wonder the gas was lean and the producers cold. The gas producers 
were situated some distance from the furnaces and consequently the gas 
mains were long. With a gas velocity of 10 feet per second as a basis for 
calculating gas main sizes, all of these lines were very much under size; 
they were also poorly equipped with burnout connections and dust legs 
and other facilities for cleaning out. On the first burnout day after the 
writer arrived he saw a four-foot gas main 60 feet in length, ‘two-thirds 
full of soot and with no cleanout doors or dust legs from one end to the 
other. It took 12 hours to burn out this line. 

In the layout and operation of this plant there was much to be desired. 
To make of it an operating installation that would compare favorably 
with the best practice, called for an entirely new system of gas mains 
with ample burnout connections and facilities for cleaning out. Such a 
system was installed. No change was made in the type of producer equip- 
ment but each producer was overhauled and an additional unit was in- 
stalled. A pressure regulator was also installed to maintain a uniform 
gas pressure. 

Since the completion of these alterations this plant has operated in a 
very satisfactory manner. The gas has been of good quality and of uni- 
form pressure, thus doing away with the ‘‘come and go”’ of the gas in the 
furnaces. There has been no difficulty in bringing up the temperature 
of any furnace to a desired point within a reasonable period of time. The 
burnout period has been reduced from 12 or 14 hours approximately to 
2'/, hours, and in glass output quality has been greatly improved while 
the quantity has been increased by over 25%. 


Too Much Clinker Due to Faulty Blast Hood 


(4) In response to distress signals from another plant it was found that 
two small continuous tanks running on producer gas were giving con- 
siderable trouble from seedy glass and temperature variations. Much 
ware was being lost and frequently several shops had to suspend operations 
until the tanks could regain temperature. 

Three 10 foot producers working to their limit were unable to hold the 
tanks in good working condition. Analysis of the gas showed it to be of 
very poor quality and an investigation of the producer interior through 
the use of a poker revealed that the bottoms of the producers were literally 
packed with dense hard clinker. The producers were of an old hand 
poked type that had been equipped with mechanical agitation but with 
hand feed. The inside walls were straight from top to bottom and without 
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the usual bosh; this facilitated the removal of ash to some extent but it 
also had the disadvantage of being responsible for many slips of the fuel 
bed into the water seal at the bottom, while ash and clinker were being 
removed. When such movements take place the fuel bed is unavoidably 
broken up and it is of necessity some time before good gas making con- 
ditions can be restored. 

One of the producers was taken off the line for a more thorough internal 
examination. All of the ash was fused into a dense clinker of which there 
was an accumulation 3 to 4 feet in thickness. Through this mass there 
was only here and there a channel or chimney through which the blast 
reached the fuel bed. It was thus very much localized and one of the 
most essential features for good producer operation, namely—uniform 
distribution of air blast, was eliminated. The blast hood or tuyére was 
found to be of an obsolete type; it was of large diameter and all of the open- 
ings that had previously existed at the top and sides were completely 
stopped up with ash and clinker so that all of the blast entering the tuyére 
had to find exit under its lower outer edge and comparatively near the 
walls of the producer. This lower edge was only three inches above the 
water level of the seal at the producer bottom and it is not unlikely that 
this close contact had the effect of condensing at least a part of the steam 
in the blast thus aggravating an already bad condition. 

The old blast hood was discarded and one of improved pattern installed 
in its place. The new blast hood was placed 15 inches higher up in the 
producer. The steam nozzle of the jet blower while Jarge enough for 
these producers with hand poking was not large enough for the increased 
capacity of the producers made available by mechanical agitation. This 
nozzle was accordingly drilled out from °/j inch to 7/;, inch. All of the 
producers were overhauled in the same manner. Although using the 
same coal, clinkers were eliminated, gas of good quality was made and in 
ample quantities for the demands of the tanks and with a saving in coal 
of from 3 to 4 tons per day. The tank temperature was readily controlled 
and the seedy glass disappeared. 


Another Case of Air Deficiency 


(5) Air deficiency was a matter of considerable importance in the follow- 
ing case: 

A continuous tank operating to capacity produced during a period of 
seven weeks an average of 50'/2 tons of glass per 24 hours but in doing so 
it consumed large quantities of producer gas which burned with a flame 
extending through the checkers and the flue to the stack. The air valve 
was of the maximum size made and there was no reason to believe it was 
too small. The air checker uptake flues, however, were undersized and 
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were clearly the points of restriction. The fire was turned out and the 
uptake flues enlarged 75%. During the four weeks following the tank 
averaged 64 tons per day on appreciably less fuel. 


Some Gas Producer Problems 


Combustion problems in glass making of the future will have to do very 
largely with producer gas. It is therefore important that we give attention 
and study to all the characteristics of this fuel. 

‘The contempt with which the seasoned gas maker sometimes greets a 
reference to gas analyses is not altogether without reason. He has heard 
a furnaceman complain of the gas when an analysis showed it to be of 
average quality and he has heard him say, ‘“The best ever old man,’’ when 
the analysis showed it to be even below average quality. 

An illustration of these characteristics is shown in the following plant 


operation: 
The Flame A single producer with mechanical feed and me- 
chanical agitation was furnishing gas for a small 
continuous tank; the fuel consumption was about 20 tons per day. The 
coal feed mechanism did not permit of fine adjustment but would feed at 
the rate of either 14 or 28 tons per day; it was therefore necessary to change 
from one feed to the other to get the required 20 tons. Occasionally there 
was an overcharge of coal and then all feed was cut off for several minutes. 
At such times the furnaceman invariably went to the producer plant and 
reported “poor gas.’’ Samples taken during ‘‘coal on’’ and four minutes 
after ‘‘coal off’’ showed no essential difference in the analysis but there was 
a difference in the character of the flame in the tank. When a producer 
is working under normal conditions with coal feeding at regular intervals 
the gas atmosphere has a smoky appearance, generally of a slaty color 
but sometimes with a yellowish tinge. This smoke or visible part of the 
gas is principally tar vapor and in gas house parlance is called ‘‘fog.” 
These tar vapors are hydrocarbons of an order probably approximating 
that of naphthalene, CiHs; they readily condense when a sample of gas 
is obtained and do not show up in an analysis but they do add heat value 
to the gas and because of their high carbon content they give a luminous 
characteristic to the flame so much desired in tube welding furnaces and 
which the writer believes is highly desirable in the glass tank. Many 
gas makers judge the gas by the color of the ‘‘fog.”’ If the coal feed is 
shut off the ‘‘fog’’ generally disappears in a very few minutes and the gas 
atmosphere becomes clear; some of the best producer gas analyses ever 
made have been from samples taken in a clear gas atmosphere. 
A tube welding furnace is much more sensitive to flame conditions than 
a glass tank for the thin walled tubes not only have to be heated very 


| 


IN GLASS MAKING 611 


carefully but in a neutral or slightly reducing atmosphere. The heating 
tubes are watched constantly and the welders soon become expert in their 
ability to detect flame variations and their effects upon the tubes. 

That a gas analysis is not a true or complete indication of the gas require- 
ments for a welding furnace is apparent from the following table: 


Poor Good Poor Good Poor Good 

No. 1 2 3 4 5 6 
CO, 7.5 6.4 7.4 6.8 6.4 
Ill. 0.6 0.4 0.6 0.5 0.8 0.7 
Oz 0.0 0.4 0.0 0.1 0.4 0.1 
Co 21.4 24.0 23 .5 23 .7 23 .4 24.6 
H: 12.6 11.4 12.9 13.5 15.6 13 .2 
CH, 3.8 3.3 3.5 2.1 2.7 3.3 
N2 54.1 54.1 52.1 52.4 50.3 51.7 
100.0 100.0 100.0 100.0 100.0 100.0 


B.t.u. 156.5 152.5 161.4 147.3 162.9 164.1 


The gas was reported as being fine when samples 2, 4 and 6 were taken 
and as being very poor when samples 1, 3 and 5 were taken. 

There is a considerable variation in the B.t.u. values and yet the lowest 

heat value gas was reported as fine while with one of the highest heat value 
samples the gas was reported as very poor. 
—" ae A. G. Witting, of the Illinois Steel Company in 
a paper before the Association of Iron and Steel 
Electrical Engineers refers to ‘‘the error so commonly committed in judging 
the quality and the heating value of producer gas from an analysis of the 
fixed gases it contains, neglecting the tarry vapors, something that should 
not be excused with the inability to determine their amount.’’ He cal- 
culates that the heat value of the tarry vapors in producer gas from Indiana 
coal is over 11% of the total heat value of the gas. If this is true and since 
the tarry vapors are given off soon after the coal is charged into the pro- 
ducer, then, with intermittent firing, the effective or real heat value of the 
gas may vary as much as 10% although the gas analysis might show a 
particularly uniform gas. It then follows that the coal fed into a producer 
should approach as nearly as possible a steady uniform stream. 

There is a difference of opinion in regard to the 
value of luminosity in producer gas but the writer 
firmly believes that it is of the highest importance especially in glass and 
tube welding furnaces. His experience with cold clean producer gas from 
which all tarry vapors have been removed leads him to believe that it 
takes from 30 to 40% more in B.t.u. to operate a tank to capacity with 
clean gas than it does with raw gas. 

Referring to the diagram of an ordinary glass tank (Fig. 3) and assuming 
that air and non-luminous gas are coming from their respective ports and 
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burfing as they pass through the furnace, I think it will be conceded that a 
vefy large proportion of the gases making up the products of combustion 
will pass through and out without coming in direct contact with either the 
crown of the furnace or the surface of the glass. Let A represent a 
small volume of such gases. Since it does 
not approach any of the characteristics of 
the ‘‘perfect black body’’ it cannot. radiate 
its heat as it otherwise would. Since it does 
not come in contact with heat absorbing sur- 
faces it does not give up its heat by convec- 
tion. Since it is surrounded by other similar 
volumes of the same temperature there is 
little chance of heat transfer by conduction. 
But, place within that volume the innumer- 
able little carbon particies that are set free 
when tar vapors and other hydrocarbons 
burn, ‘‘perfect black bodies” that they are, 
and it will radiate its heat and give that 
so-called soft and soaking heat which ‘“‘looks”’ 
beneath the surface of the glass and gives it 
a uniform nature; and which gives the char- 
acteristic flame in a welding furnace that 
makes the welder smile. It is very ques- 
tionable with non-luminous gas even with ports so constructed as to 
make the flames impinge on the surface of the glass so as to give up 
its heat by convection that the results would be satisfactory. ‘The heat 
is localized and thereby gives rise to uneven temperatures and hence 


Fic. 3. 


a glass of several natures. 
Although tar vapors and other hydrocarbons 

Gas Checker 

may leave the producer in a satisfactory manner 

their value as illuminants is often destroyed by 
Control 
passing them through overheated gas checkers. 
The effect of gas checker temperature control is shown in the following 
operation : 

The performance of a glass furnace operating on producer gas was con- 
sidered to be of a good average yet it had its ups and downs, its variation 
in heats, and a noticeable ‘‘come and go’”’ to the gas in the furnace. A 
systematic study of checker temperatures resulted in a controlled gas 
checker temperature of approximately 1450°F. At this temperature 
the hydrocarbons were not decomposed but were carried into the furnace 
and there utilized to the best advantage. This resulted in greatly improved 
operation. ‘The heats were more uniform and uncertainty as to results 
of furnace output was largely eliminated. 
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Referring again to the diagram of a furnace, the gas checker temperature 
control is obtained by the use of the damper between the air and gas 
valves. When this damper is lowered a smaller proportion of the waste 
gases naturally passes through the gas checkers thus cooling them off; 
within reasonable limits the adjustment of this damper will give any de- 
sired temperature. 

In doing this, however, great care must be exercised to see that the air 
flues and air valve are of ample capacity to take care of the increased 
volume of waste gases, for if they are not, furnace stagnation results when 
any attempt is made to lower gas checker temperature and thus defeats 
the attempt to improve the furnace operation. 

Reference has been made to sizes of air valves 
and again let it be said that air valves are fre- 
quently if not generally undersized; not so much for the air entering as 
for the waste gases leaving the furnace. 

The usual type of air valve with its sharp turns and restricted passage- 
ways imposes a marked resistance to the free flow of the waste gases; the 


significance of this resistance is not 
generally recognized. In a number | p p 
of instances it has been found that 


the resistances of valves of sup- 
posedly ample size was over 50% of mmm 
the stack draft. In one case a fur- MP0. 
nace gave considerable trouble be- 4 
cause of faulty draft. On this 
account a much taller stack was 
built at considerable expense but 
the change made little difference in the operation of the furnace. It was 
then found that the loss of draft due to the valve and turns leading to and 
from it amounted to 72% of the stack draft. A larger valve overcame 
the difficulty. 

A valve with straight line flow in which the sharp turns and bends are 
eliminated offers the least resistance to furnace gases. In fact, its resis- 
tance is practically nothing and with such a valve the gas checker tem- 
peratures are more readily controlled without danger of furnace stagnation. 
A valve of this type (Fig. 4) installed on a tube welding furnace made a 
marked improvement in the operation of the furnace and permitted full 
range of gas checker temperature regulation with no indication of furnace 
stagnation. 


ENGINEERING Co, 
WASHINGTON, Pa. 
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BRICK AT LESS COST' 
By W. D. RICHARDSON 
ABSTRACT 

Lowering cost of making brick should increase their use. This is a function of 
the AMERICAN CERAMIC Society. Drying brick in- kiln is practical and economical. 
Adapted to clays that stand rapid drying and for common brick, paving brick and stiff- 
mud fire brick. History of kiln-drying system. Open-top continuous compartment 
kiln best adapted for system. Description of system in plant at New Hope, Pa. 
Saving in labor, damage to brick on cars and in deterioration of cars. More compact 
plant, all under roof. 


To make good brick at less cost, wherever possible, is a business duty 
and a public benefaction. Reducing the cost of production should not 
only increase the profits of the manufacturer, but should also lower the 
selling price to the consumer. 

In a recent number of the British Clayworker a writer says: “It is often 
much easier to save £50 in the works than to land an order which will 
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net half that amount, because in the first case the figuring is against a 
certain figure which was estimated to yield a profit with ordinary methods, 
while the getting of an order is more speculative. Consequently, time 
spent in devising handling methods that will save money over the original 
estimate is always profitable.” 

In 1906, my attention was called to a “‘system”’ that eliminated the 
drier. ‘The brick were conveyed on the off-bearing belt directly from the 
cutting table to the kiln, where they were set and dried in superimposed 
layers. This was at Knoxville, Tenn. The ‘‘system’’ was patented by 
Alexander Scott. I had a hand in the designing of five plants for this 
system, three of them new plants and two of them old plants remodeled. 


1 Presented at Atlantic City Meeting, Feb., 1924 (Heavy Clay Products Division). 
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Four of these plants have been in constant operation since then, producing 
common stiff-mud brick at low cost. Believing that this system had large 
possibilities of improvement, I took up the study of it again about three 
years ago. 

The problem then, 
and upon which the 
success of the system in 
the largest way de- 
pended, was the design- 
ing of a kiln that was 
equally well adapted for 
the setting, drying and 
firing of the brick. Such 
a kiln should meet the 
following requirements: 


Fic. 2.—Coal bunker over producers. 


1. The kilns should be close 
together, so that the main con- 
veyor may be as short as pos- 
sible. 

2. The kiln should be up- 
draft for drying and down-draft 
for firing, and be efficient in 
both operations. 

3. The kiln should be open- 
top, with a portable covering 
over the setting, or should have 
a more substantial portable 
Fic. 3.—Cast iron frame of portable crown. crown, depending upon the size 


of the plant and the amount of 
money to be invested. 

4. The kiln should be fired 
automatically with fine coal 
from the top or with producer 
gas from the bottom. 

5. To meet these conditions 
and be economical in fuel and 
labor, the kiln must be contin- 
uous and fully regenerative. 

It is only in recent years we have learned how to build a kiln that 
would meet these requirements. This has been a gradual development 
and not the work of any one man. 

The practical generation and application of producer gas made possible 


Fic. 4.—Method of supporting refractories on 
iron frame of portable crown. 
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a compartment kiln of more rapid firing, more uniform distribution of 
heat, better control, higher temperatures and a cleaner, better product 
than had been possible. Such a kiln had been in use in Europe for forty 
years or more, and three or four of these European kilns had been built 
in this country for the burning of fire brick. These designs were not well 
adapted to American conditions, at least at that time, when the price of 
coal was very low. Some years later, Youngren designed and built a 
number of continuous compartment kilns for producer-gas firing, some of 
which are in successful operation today. 

In 1915, I made improvements on the producer-gas-fired continuous 
kiln, and in 1916 designed a compartment kiln for the automatic firing 
of fine coal. In the 
past three years I have 
also developed these 
kilns so that freshly- 
made brick can be suc- 
cessfully dried in them, 
without interfering 
with firing in the usual 
manner. 

In 1902, J. Parker B. 
Fiske! built a contin- 
uous compartment kiln 
with a portable crown. 
The portable crown on 
this kiln neither gave 
trouble in operation nor 
required repairing. 
Portable crowns permit 


hastening the last 
stages of the cooling, 


Fic. 5.—View of kiln and automatic conveyor. 


make more comfortable and sanitary conditions for the workmen and, 
what is most important for the kiln-drying system, permit the top layer 
of brick to be set without inconvenience. 

The traveling crane for moving the crown sections makes possible 
laying up the door casings quickly in two units. This not only saves 
labor, but does away with the nuisance of tearing down casings and piling 
the brick near the door where they are always in the way and make an 
unsightly litter. 

Scott’s scheme consisted of a conveyor from cutting table to kiln, a 


1 “The Elimination of Hand Labor in Brick Making,” Trans. Amer. Ceram. Soc., 
5, 21-49 (1903). 


BRICK AT LESS COST 617 


main conveyor running parallel with the row of kilns, and a portable 
branch conveyor from this main conveyor through the kiln. ‘The branch 
conveyor was operated from the main conveyor, but required the constant 
service of a man to transfer 50,000 bricks a day by hand from the main 
conveyor to the kiln conveyor. At the Builders Brick Co., Chicago, where 
this system is putting into the kiln about 200,000 bricks a day, there are 
three branch conveyors from the main conveyor into the large up-draft 
kiln. ‘Two of these conveyors have automatic switching devices, but to 
one conveyor the brick must be switched by hand. Their automatic 
switching device rounds somewhat one corner of the brick. 


Fic. 6.—Setting brick direct from cutting table. 


At New Hope, Pa., where side-cut brick are made, William Malcolm 
is successfully switching brick automatically from the main conveyor to 
the portable kiln conveyor without damaging the corners of the brick. 

Brick can be dried in the kiln successfully, with the heat from cooling 
compartments. A layer of brick 12 courses high (50,000 bricks) is set over 
the floor of the kilns from the conveyor. For the next day’s setting the 
conveyor is then raised to the next level. 

The central draft-collecting flue of each compartment extends back 
into the doorway, with an opening in top at end of flue. As soon as the 
12-course layer of brick has been set in a compartment, a sheet iron breech- 
ing is used to connect the central draft flue in a cooling compartment with 
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an underground heat-supply duct with openings in top opposite each com- 
partment. A portable fan is connected with this outside duct discharging 
into the central draft flue of the compartment in which bricks are set for 
=| drying. The heat, dis- 
tributed through the 
cross flues, is blown up 
om through the layers of 
brick. Some time before 
a ~ the factory starts the 

pee next morning, the drying 
fan is stopped, the brick 
being either thoroughly 
dry or dry enough to sup- 
Z Yi f port another layer of 12 

Fic. 7.—Top view of kiln. Chamber on extreme left courses on top of them. 
isempty. Center chamber has just been set. Chamber The second layer of 12 
on right has portable crown in place. Traveling crane Courses completes the 
above. setting of the compart- 
ment and the kiln conveyor is moved by the traveling crane to the next 
compartment which has just been emptied. The crane then picks up the 
door casings from the cooling compartment and places them in the com- 
partment that has just been filled. 

The upper layers of brick are then dried in the same manner as were 
the lower layers. When the drying has been completed, the crown sections 
are taken from a nearly cooled kiln and placed upon this kiln just dried. 
The draft connection is moved forward to this compartment, so that the 
hot gases from the kiln under fire will be pulled over into this compartment 
in the usual manner of contin- 
uous kiln operation. 

Ordinarily the making of 
50,000 stiff-mud bricks a day 
requires at least four men to take 
the brick from the off-bearing 
belt and place them on the drier 
cars: one man to transfer the cars 
to the drier, and one man to 
transfer the cars to the kiln. 
Ordinarily it takes at least four 
men to set the brick from the cars 
into the kiln. So, figuring the 
daily wages of these ten men at $5 the cost of handling the brick by the 
usual method would be $50 or $1 per M brick. 

By the kiln drying system the brick are not touched until they get into 


Fic. 8.—Drying fans. 
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the kiln where six men take them from the belt and set them. ‘This is a 
saving of $20 a day or $.40 per M brick. In addition to this saving of labor, 
there is the saving of the up-keep of the drier cars and the damage to brick 
while being transported on the cars through the drier and to the kilns. 
Also, the waste heat for drying is taken only a short distance, never more 
than 50 feet, from the cooling kiln to the kiln being dried, which means 
less loss of heat and less power for operating fan. There are other smaller 
economies. 

The system can be adapted to the soft-mud as well as to the stiff-mud 
process. It isa practical and economical method of making common brick, 
paving brick and stiff-mud fire brick. In some cases it is also practical 
for face brick. The continuous compartment kiln makes a compact plant, 
all under cover: a brick factory instead of a brickyard. Whether fired 
with coal or producer gas, the coal is unloaded from railroad cars auto- 
matically, elevated and stored in bunkers at end of kiln. The feeding of 
the coal is automatic, so that the burner can give his whole attention to 
the regulation of the fires. His qualifications can be mental, rather than 
physical. Moreover, the firing of such a kiln can be reduced to a system 
and uniform, positive results be assured. 


CERAMIC ENGINEERING Co. 
CoL_umBus, On10 


PYROMETRY—PAST AND PRESENT! 


By R. P. BRown 


Quite a number of years ago, I read a paper on pyrometry before the 
AMERICAN CERAMIC SOCIETY, when pyrometers for burning clay products 
were comparatively little known. Today it is not necessary to explain 
what a pyrometer is, for during the past ten or fifteen years, pyrometers 
have been generally adopted by the more progressive plants. Of course, 
there are many small and non-progressive plants which are firing their kilns 
without pyrometers, 
but today these plants 
are becoming the ex- 
ception rather than 
the rule. From my 
experience, it would 
be a safe guess that 
over 60% of the kilns 
in which brick, terra 
cotta, drain tile, sewer 
pipe and refractories 
are burned, are 
equipped with pyrom- 
eters, whereas 15 years 
ago, not 5% of the 
kilns were equipped 


A pyrometer equipped oil-fired porcelain kiln. Thermo- : 
with pyrometers. 


couples shown in “‘rings’’. 
What has warranted 


such a general adoption of pyrometers during the past fifteen years and 
just what results have been obtained by their use? 
I can suggest the following. 


1. To save fuel 
To decrease burn overs 
3. To reduce breakage loss. 
4. To afford a check on the burners. 
5. To obtain maximum efficiency generally in kiln firing. 


While undoubtedly in many plants, marked savings have resulted from 
the installation of pyrometers, this depended entirely on the efficiency in 
kiln firing, prior to the installation of the pyrometers. Some plants have 
reported 15 to 20% saving in fuel whereas others had comparatively little 
saving. I know where pyrometers were considered of no benefit because 
no marked saving resulted immediately after their installation. I even 


! Presented at the Atlantic City Meeting, Feb., 1924 (Refractories Division). 
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know some who assumed that in some remarkable manner, the pyrometers 
themselves would reduce fuel consumption and automatically fire the 


kilns. Pyrometers are nothing more 
than a good tool: an aid in obtaining 
the desired results. 

Some plants are fortunate in that 
the kilns are efficiently fired even with- 
out pyrometers. But, let us take a 
case where the head burner had been 
firing for thirty years and his eye was 
still excellent: no marked saving could 
result from installation of pyrometers. 
But suppose this head burner can no 
longer fire the kilns, and records had 
been secured of the desired tempera- 
ture at each hour of the burn, which en- 
abled the fireman to operate by pyrom- 
eters. Imagine the feeling of relief 
on the part of the manager when he 
realized that he had pyrometer records 
on successful firings, that his plant 
knew how to fire the kilns by pyrom- 


A 
A Oil Burners & Bags 3 
B Thermo-couples 


Diagram of oil burners and bags and 
thermocouples as installed in the pottery 
kiln shown here. The thermocouples 
are wired to the Indicating Pyrometer 
to switchpoints marked B-1, B-2, B-3, 
B-4, respectively. This identifies them 
to the worker and shows which oil 
burners (if any) need regulation. 


eters and they were not ‘‘lost’’ because the head burner was no longer 
in charge. The pyrometers in this case were good insurance. 


Pyrometers are just 


Air Space or Insulating Material 

Flashwalll / wrought iron as fire insurance. 
5 4 : as The plant is protected 


Fire Brick Outer,Protecting Tube 


Terminal 


against lost time and 
poor ware. 

The following types 
of pyrometers were 
introduced in ceramic 


= plants in the order 
x 
1. Seger cones. 
Details of thermocouple installation on pottery kiln: 2. Expansion pyrom- 


The 22” open-end fire-brick tube extends completely eters. 

through the kiln wall, slightly béyond the inner side of 3. Thermo-electric 
flash wall, and the porcelain protecting tube extends into pyrometers. 

the kiln a few inches beyond the fire-brick tube. The 4. Radiation pyrom- 
thermocouple wire is of platinum-platinum rhodium, as eters. 

this metal most successfully withstands high temperatures. 5. Optical pyrometers. 
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Seger cones measure heat treatment. They are affected by both time 
and temperature; they do not measure temperature. The temperature 
scale given for the various numbered cones was obtained in a small furnace 
in a few hours and does not hold 
for longer lengths of firings. If 
a kiln customarily is fired 100 
hours, a certain numbered cone 
will indicate quite accurately 
when a certain temperature has 
been reached after 100 hours of 
firing. Cones, however, must 
never be used with the idea of 
checking pyrometers as they 
are not strictly a mea- 
sure of temperature. 

Cones are not satis- 
actory for comparison 
fof firings of varying 
lengths of time. They 
do not indicate or re- 
cord the temperature 
burn. The temperature 
might have dropped off 
before or after the cone 
softened with no record obtainable by means of cones. Cones, therefore, 
can be used only to indicate when a kiln has obtained a certain tempera- 
ture after a certain length of time and are limited entirely to that infor- 
mation. 


Thermocouple installed through crown of brick-kiln. 
Wiring supported by bracket and insulators. 


These instruments have been used for some 
thirty or forty years in ceramic plants. The 
instrument works on the principle of the difference 
in expansion of a steel tube, inside of which there is a non-expanding graph- 
ite or porcelain rod. The difference in expansion is indicated in degrees 
of temperature. This type of instrument can be used satisfactorily 
throughout the water-smoking period, and up to 1400°F (760°C). The 
balance of the burn must be carried on without the aid of an expansion 
pyrometer. 


Expansion 
Pyrometers 


It was not until the advent of the thermo- 
electric pyrometer that pyrometers were adopted 
to any extent in ceramic plants. The first thermo- 
electric pyrometers were imported from Europe about 1900. They have 
been manufactured in this country since 1905. The adoption of thermo- 


Thermo-Electric 
Pyrometers 
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electric pyrometers in the ceramic industry has occurred, therefore, within 
the past 18 years. 

In periodic kilns, we can use thermocouples formed of wire of base 
metals such as nickel-chromium and nickel which have a high melting point 
and good heat-resisting qualities. If we properly protect such wires from 
contamination of gases, our experience indicates that in periodic kilns, 
this type of thermocouple is satisfactory for temperatures up to 2200°F 
or 1200°C. For protecting the wires, it is good practice to use a porcelain 
tube which is impervious to gases and an outer heavy tube of fire clay or 
silica to afford mechanical protection to the porcelain tube. 

An alternative satisfactory 
method is to protect the nickel- 
chromium wires with a pure nickel 
tube. We have found this method 
quite satisfactory for temperatures 
to 2200°F (1200°C). 

If the thermocouples are to be 
used in a continuous kiln where 
chambers or sections operate con- 
stantly at a certain temperature, 
the use of the nickel-chromium 
thermocouple should be limited 
to 1800°F (1000°C). We have in 
this case an entirely different con- 
dition. A thermocouple may with- 
stand 2200°F (1200°C) for 24 
hours twice a month in a periodic 
kiln, but it will not stand this tem- 
perature day in and day out in a 
continuous kiln. This pointisnot Indicating pyrometer, equipped with 
sufficiently considered in the select- 8-point switch, for reading the temperatures 
: - of eight thermocouples. Each point bears a 
ing of the Anda thermocouples to number corresponding to the number of the 
use for each application. thermocouple, so that the thermocouple is 

Platinum thermocouples should readily identified. 

be used for higher temperatures. 
For temperatures between 2200° and 2600°F in periodic kilns, platinum 
thermocouples, when properly protected, give very satisfactory results. 
For continuous kilns, platinum thermocouples are desirable for all tem- 
peratures between 1800°F (1000°C) and 2600°F (1430°C),. 

Platinum thermocouples must never be protected with metal tubes. 
It is essential that platinum thermocouples should always be protected 
by impervious tubes of porcelain or silica. Glazed porcelain tubes are 
available for temperatures up to 2300°F (1250°C), and vitrified porcelain 
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tubes for all temperatures above this for which a platinum couple can be 
used. 

The radiation pyrometer is a thermo-electric 
pyrometer with the thermocouple located back in 
a tiibe. Instead of inserting the thermocouple 
directly in the kiln, the thermocouple is placed outside the kiln and is 
heated by radiation. This method is of advantage in that the thermo- 
couple will not be destroyed by the high temperature but certain variables 
enter in which may result in erroneous readings. For example, it is neces- 
sary to have what is called ‘“‘black body conditions” to obtain correct 
readings. Black 
body conditions can 
be obtained if the 
radiation pyrometer 
is focused on a closed 
end fire-brick tube, 
projecting inside the 
kiln. 

Radiation pyrom- 
eters also have a 
mirror which may 
become tarnished in 
time and the tube 
may be at too great 
a distance from the 


Radiation 
Pyrometers 


Indicating pyrometer with 20-point switch mounted along- 
side a duplex (double chart) continuous recording pyrometer. heated body and 
By means of the plug-type switch (center) any two thermo- erroneous readings 
couples can be connected to the recorder and the temperature pecy]t. 
at any two points recorded. 


There is a field for 
radiation pyrometers but there are certain inherent objections to this type 
of instrument which must be overcome before radiation pyrometers are 
extensively adopted. 

In the common form of optical pyrometer, an 
incandescent lamp filament is compared with the 
heated body, the temperature of which is to be measured. 

The optical pyrometer may be used for measuring the highest tem- 
peratures. It is not necessary to insert any part of the instrument in the 
kiln. The disadvantage of optical pyrometers is the fact that it is not 
recording. One has to observe the temperature of the heated body with 
the eye and adjust the lamp filament to correspond. Furthermore, the 
instrument requires manual operation and careful handling. The lamps 
are not interchangeable and it is necessary to determine the readings on 
the meter in milliamperes, and on a suitable chart, transpose the readings 


Optical Pyrometers 
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to temperature degrees. There is danger of mistake or error in transposing 
the readings and the manipulation of the instrument is not easy for the 
ordinary kiln fireman. While efforts are being made to eliminate some 
of these defects, the optical pyrometer of today should be used only for 
portable checking purposes and particularly for temperatures above 
2500°F (1375°C). 

Pyrometer manufacturers have endeavored to develop their instruments 
to best meet the requirements of the ceramic industry. I think we might 
safely assume within the next five years that the kiln at that time which 
is not equipped with pyrometers, will be a curiosity. Pyrometers unques- 
tionably have come to stay. They have made the lot of the manager or 
superintendent of a ceramic plant much more pleasant and they are going 
to be even more essential in the future. 


WAYNE JUNCTION 
PHILADELPHIA, Pa. 


| 


OPERATION DATA ON CONTINUOUS DECORATING KILN 
AT MT. CLEMENS POTTERY COMPANY! 


By Joun T. Jans 


A continuous decorating tunnel kiln has been in operation since April, 
1922 at the Mt. Clemens Pottery Co. After the initial four months which 
were given over to the running of tests and experiments which resulted in 
radical changes of the original installation, the kiln has been operating 
very successfully. 

The kiln has a capacity of over 3,000 dozen of semi-porcelain dinnerware 
for a 24-hour day, and operates continuously, or intermittently if necessary.” 
The kiln is 125 feet in length with a double combustion chamber near the 
middle with gas flues leading toward the charging end, and then through 
an overhead flue into the stack. 

The ware passing through the tunnel is protected from the direct action 
of the flue gases by a carborundum muffle. A pressure condition is main- 
tained throughout the 
kiln. Cooling air is 
forced in at the dis- 
charging end, and grad- 
ually heated until it 
passes the combustion 
chambers, and from 
there to the charging 
end where it is with- 
drawn. It circulates 
through the ware heat- 
ing it by convection. 

The ware is stacked 
in bungs on interlock- 
ing cast iron cars, each with three shelves 20 x 40 inches. The cars are 
pushed into the kiln at a uniform rate of from 4 to 5 inches per minute 

Cast iron sand seals in the kiln and on the cars prevent escape of air 
with resultant waste of heat. The car bottoms are filled with insulating 
cement. 

Transfer cars on each end of the kiln deliver to the charging end and 
receive at the discharging end. These cars move to a return track running 
parallel to the kiln. The finished ware is removed from the cars while 
they are on the return track and periodically the empty cars are moved 


Fic. 1. 


1 Presented at Atlantic City Meeting, February, 1924 (Whitewares Division). 

? High-grade vitrified china in decalcomania and hand-painted effects from the 
Shenango Pottery Company of New Castle, Pa., and the Onondaga Pottery Company 
of Syracuse, N. Y., have been sent through the Mt. Clemens kiln with wonderful re- 
sults. 
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on by an air cylinder toward the charging end of the kiln where they are 
reloaded and once more sent into the kiln. i 

All of the pushers are operated by air cylinders from a central control 
table with the exception of the kiln-charging pusher which is an oil-gear 
pusher. 

Steel vestibules at the two ends of the kiln prevent the escape of air 
while cars are entering and leaving the kiln. 

The kiln itself is constructed of fire brick and insulating brick within a 
steel shell. The weight of the cars is carried by floor beams through the 
buckstays to the floor. The height of rail is 16 inches above the floor, 
convenient for loading and unloading ware. 

Figure 1 shows the charging end of the kiln with the operator at the con- 
trol levers. The transfer car is in position in the vestibule and a car of 


Fic. 2. 


ware is entering the kiln. This view also shows the main kiln pusher which 
forces the line of cars through the kiln and the air compressor and motor 
which are the source of power for the other seven pushers. The loaded 
cars of ware not yet fired are shown on the return track. 

The discharging end of the kiln is shown in Fig. 2. This view shows 
several cars, which have just come out of the kiln, then farther to the left 
a number which have been unloaded and in the distance, the reloaded 
cars awaiting their turn to be put into the kiln again. The transfer cyl- 
inder which moves the transfer car between the return track and the 
vestibule of the kiln is shown in the immediate foreground. 

Figure 3 shows the ware cars in the tunnel with the carborundum muffle 
tile walls on either side. Note the drop arches overhead and the baffle 
piers along the side. The sand seal is also shown. 

The empty ware cars are shown in the foreground (Fig. 4) on the 
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return track. Note how they are interlocked. In the background is one 
of the fire boxes with the oil and air piping to the burner. 

Fixed pyrometer 
couples along the hot 
zone lead to a recording 
pyrometer and give an 
accurate check on the 
heat at all times. Two 
of these are equidistant 
from the center-line of 
the kiln, one at each 
combustion chamber in 
the ware tunnel, show- 
ing the operator at once 
if either burner is too 
hot or not hot enough. 

The oil is supplied to 
the burners at 50 to 
55 Ibs. pressure. The 
low-pressure air for the burners is preheated by passing through a duct 
directly over the fire-brick kiln arch on the cooling end. ‘This gives a 
constant supply of air at 150° to 
200° for fuel combustion. 

The most important advan- 
tages of this tunnel kiln are: 

1. Economy of and indepen- 
dence of labor as unskilled help 
can be used on all operations 
of the kiln. The operating crew 
consists of one man firing and 
operating the cars (an intelligent 
laborer soon masters this), two 
men loading the cars and a boy 
to unload the ware. 

2. Fuel economy is at least 
80%, thereby making the kiln 
a paying investment from this Fic. 4. 
saving alone. ‘This kiln regu- 
larly produces 3,000 dozen of ware with a consumption of 200 gallons of 
oil. The periodic kilns which this kiln replaced required approximately 
10 tons of Higrade Elkhorn Gas Lump Coal for this production. 

3. Quantity of production in a given time, enabling rapid shipping of 


orders. 


Fic. 3. 
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4. Quality of production in both gold and color work that cannot 
possibly be obtained with periodic kilns. 

5. Reduction of losses from ‘‘spitting out,”’ dunting or cracking, over- 
firing or underfiring, burned gold or gold improperly set which rubs off, 
and destruction or deterioration of gold or colors from stagnant atmos- 
phere in kiln or from presence of sulphur, carbon monoxide or other 
impure gases. 

It gives gold or colors a smoothness and bright, glossy and lustrous 
appearance that cannot be regularly obtained in periodic kilns. 

A second continuous decorating kiln of similar design has recently 
completed a satisfactory test run at the Homer Laughlin China Company's 
new plant No. 6 at Newell, W. Va. This kiln has several additional im- 
proved features of interest, chief of which are automatic temperature 
control and hydraulic operation of ware cars throughout, replacing the 
more or less uneven operation of the air cylinders. 

Here the cars are operated from one control station and in addition to 
the four-point pyrometer there are two L. & N. control instruments which 
automatically hold the temperature at the hot zone of the kiln at the point 
at which the ware is to be fired. The variation of the temperature in the 
ware tunnel is not more than plus or minus 10°F. 

This kiln is equipped for firing with either natural gas or fuel oil. The 
test run indicated a consumption of approximately 1,000 cu. ft. of gas 
per hour, 2. e. 120 dozen of ware or about the equivalent of that for oil at 
Mt. Clemens. 

In summary, the advantages claimed for these kilns as a whole are: 
quantity of production in a given period, quality of production and economy 
of production not only from a fuel-saving standpoint, but also because of 
simplicity of operation, enabling unskilled help to be used. 


HOLCROFT AND COMPANY 
Detroit, Micu. 
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WASTE HEAT DRIERS FOR WHITEWARE 
By Tuomas C. WALKER, JR.! 
ABSTRACT 
This drier is so constructed that the flow of air is transverse to the tunnel. A fan 
produces a change of air four to six times per minute, drying ten tons of filter-pressed 
clay in twenty-four hours. The drier may obtain its heat either from the kilns, glass 
or bisque or steam coils, or the use of both. 


Construction 

This drier is designed to dry ten tons of filter-pressed cake in twenty- 
four hours. The tunnel is 33 feet long, 8 feet 6 inches wide, and 6 feet 
high. A lift roller door is at each end. These doors are very light and 
also convenient to open and shut. The walls of the drier are built of 4- 
inch hollow tile, resting on a concrete floor. The top is reénforced con- 
crete, 4 inches in thickness. Hollow tile may be used as a top by using 
proper reénforcement. 

To one side of the drier is a sheet-iron box covering six steam coils. 
The size and construction of the coils vary with the difference of opinion 
of various coil manufacturers, and information may be had by sending 
specifications. From the sheet-iron box there are two sheet-iron ducts, 
18 inches square, along the side of the drier. Openings 3 inches by 12 
inches, 4 feet apart lead into the tunnel. In the opposite side near the 
bottom are duplicate ducts, except the size of the openings, which are 6 
inches by 12 inches. ‘The exhaust duct leads to a T. 

At the top is the exhaust stack having the blast gate ‘‘S’’ (see Fig. 1). 
At the bottom is the return duct of sewer pipe 18 inches in diameter having 
the blast gate “‘R.” This gives a complete circulation of the drying air 
through the fan, drier, and back to the fan again or the drier air may 
be exhausted through the blast gate “‘S’’ and the exhaust stack. It is 
well that the sheet-iron duct be covered with asbestos to reduce the 
radiation. 

The fan may be of any type having the following requirements: The 
inlet must be 18 inches or more in diameter. Four ounces or more static 
pressure must exist. Five thousand to seven thousand cubic feet of air 
must be delivered per minute. Leading to the inlet of the fan is a 24- 
inch sewer pipe having the blast gate “‘K’’ which connects the kilns to 
the fan. If the length of the duct needs to be more than 150 feet a larger 
sewer pipe is required, for a larger waste heat duct will reduce the frictional 
resistance of the air. From actual experience an 18-inch duct more than 
100 feet long is insufficient for a fan of this type. 

The frames of the cars are 26 inches by 48 inches made of 5-inch channel 
iron. Inside of the frames at the center are two cast-iron wheels and at 


1Recd. Feb. 15, 1924. 
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each end is a 6-inch caster wheel to keep the car in a horizontal position, 
also to facilitate the changing of direction. ‘This arrangement makes it 
possible to move the car about with ease. 

On the drier floor are 6-inch band irons used as a track and between the 
band irons is a 3-inch channel iron serving as a track for the caster wheels, 
keeping the cars in line and also causing the large wheels to run on the 
band irons. 

No means has been designed for moving the cars through the tunnel. 
Possibly a winch at the drawing end would be an advantage but in most 
cases the wet cars are moved by hand at the time the dry cars are drawn. 

This type of car is built for filter-press cake. ‘Two cars are placed along 


side the press and as the cake is removed the pallets of one car are placed 
on the empty car being filled with filter cake. They are then put into the 
drier and from the drier to the pulverizer. 

By this method the cost of handling is decreased. 

The pallets are wooden strips 7/s by */, inches so constructed when 
stacked on the cars, to give ample circulation of the heated air between 
the filter-press cakes. Each pallet is 24 x 26 x 2°/s inches. They are 
stacked 20 high on a-car making a complete load of 40 to 46 cakes. Two 
or three cakes on top without pallets will dry just as rapidly as those 
near the center, due to a better circulation of air. 
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Operation 


A drier of this type operated most efficiently between the temperatures 
190° and 200°F. Let us suppose that we have one or more cooling kilns: 
possibly one bisque that has been fired to cone 10 or 12 and has been cool- 
ing 8 or 10 hours, and a gloss that has just been fired to cone 1 or 2. These 
two kilns are turned into the drier through the blast gate ““K.”’ To facili- 
tate the operation, a recording hygrometer is attached inside the tunnel 
near the center, which will give the condition of the drier. The blast gate 
“K”’ is open completely, blast gate ‘‘R”’ is shut, and blast gate ‘‘S’’ is open, 
allowing the waste heat to pass through the drier but not back into the 
fan. The temperature of the dry bulb after two or three hours will rise 
to 250°F, giving approximately a relative humidity from 10 to 12%. 
In this case the relative humidity is very low and may cause cracking of the 
filter cakes but it does not matter as they go to the pulverizer. Since 
the humidity is not over 12°% the cakes will dry completely at this tem- 
perature in twelve hours or even less. 

Let us consider the drying after 24 hours. The loaded cars having been 
put in at intervals, those near the drawing end are nearly dry. ‘The gloss 
kiln has been taken off because it has been spent of effective waste heat. 
The dry bulb now reads 160°F and the wet bulb 108°F, giving a humidity 
from 15 to 17%. One coil or possibly two is turned on to increase the 
temperature to 200 or 205°F causing the humidity to drop to nearly 12% 
again. The blast gate “R”’ is open slightly and “S’ may be closed. 
This will cause an increase in drying even though the humidity may rise 
slightly. At this temperature and under these conditions the cake will 
dry in approximately 16 hours. 

If the bisque has cooled so that the waste heat is 130°F or under, there 
will be very little drying. But adding heat through the coils and still 
using heat from the kilns the drier may be operated so the maximum 
time of drying is no more than 24 hours. In this case the blast gate ‘““R”’ 
should be completely opened as also the blast gate ‘“K.’”’ Blast gate 
“S” should be nearly shut, allowing only a small amount of air to pass into 
the exhaust stack. The relative humidity will rise to 20 or 25% for the 
temperature is now about 200°F but the drying will take place very rapidly, 
due to the circulation of the air through the tunnel, for the air changes 
every 10 or 15 seconds without consuming a large quantity of heat from 
the coils. 


The Usual Type of 
Drier 


In most. driers the circulation of air is from end 
toend. The air generally is fed in at the bottom 
of the drawing end. The heated air takes up 
enough moisture to acquire relatively high humidity, thus drying the ware 
very slowly at the entering end Of course this is a condition ideal for 
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the drying of clay wares. But the car that sets over the hot air duct will 
be perfectly dry, especially on the bottom, while a few cars back will be nearly 
as wet as when entering the drier 10 or 12 cars before, because the humidity 
cannot be controlled. Several driers of this type are being used in wall 
and floor tile plants and during rush periods have proven insufficient. 

In the drier here described the air enters at the side near the top. The 
inlets “‘I” are spaced 4 feet apart, each having a blast gate. As the hot 
air enters the drier it has a cyclonic effect, circulating through every part 
of the tunnel even to the corners. This makes the clay dry just as rapidly 
in any part of the drier as it will at the center. Also the flow of air from 
side to side has less resistance through the clay and a better circulation 
through the cars and pallets. The blast gates at each inlet allow the 
flow of air to be changed in the different parts of the drier, drying the clay 
more quickly at the drawing end if needed or any other part of the drier. 

Efficiency in operation of a drier of this type gains by experience. Just 
how much to open and close the blast gates for the different conditions 
is difficult to say, but an operator will learn very shortly the best position 
of each blast gate for each condition. 

The temperature should never drop below 180°F and the humidity 
should never be above 30%. 

This drier requires very little attention, for the operation may be handled 
by the foreman of the department. His attention for a few minutes once 
or twice a day is sufficient. 


Los ANGELES PRESSED Brick Co., 
Los ANGELES, CALIF. 
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THE OXIDATION OF CERAMIC WARES DURING FIRING. V.— 
A QUANTITATIVE STUDY OF THE NATURE OF SULPHUR 
EVOLUTION IN KILN-FIRING.' (Part I) 


By Freperick G. Jackson? 
ABSTRACT 

The absorption and evolution of sulphur gases in four industrial brick kilns were 
studied. Curves are shown giving the cumulative amounts of sulphur entering and 
leaving the kilns, and of the kiln content of sulphur. Surfaces and hearts of draw 
trials are analyzed to show the progressive change in nature of the sulphur compounds 

in the ware. 

Introduction 

The preceding work* was on a laboratory scale. ‘This paper covers simi- 
lar investigations under industrial conditions. Several new factors are 
introduced. In kiln practice, the fuel often puts more sulphur into the 
kiln than is contained in the green ware. The temperature difference 
between the top and the bottom of a kiln is frequently sufficient to reverse 
the direction of a reaction. Considerable water is evolved by the fuel as 
Ir well as by the ware. Lime 
absorbs sulphur at one stage of 
the firing and iron oxide at an- 
other. A variety of sulphur 
compounds are in clays which 
give off sulphur at different 


00 temperatures and rates.‘ Some 
of these compounds may be 
native in the clay and some may 
Z went 2 be formed in the course of the 
firing.® 
The First Industrial Study 
| Tort Too The first study was made at 
a face-brick plant. They use 
a Lower Kittanning fire clay, to 
ae which is added about 5% iron 


Fic. 1.—Results of tests at a face-bri : ‘ ‘ 
Ce esults of tests at a face-brick plant as mill ecale. The kiles are 


coal-fired, round down-draft, each having four stacks in the wall. Each 
kiln holds about 140 tons of ware, and requires about 45 tons of coal per 


! Published by permission of the Director, U. S. Bureau of Mines. 

2 Associate Chemist, Ceramic Station, Columbus, Ohio. 

® See ‘‘The Decomposition of Various Ccmpounds of Iron with Sulphur under 
Simulated Kiln Conditions,” by Frederick G. Jackson: Jour. Amer. Ceram. Soc., 7 
[4-5], 223, 427 (1924). 

4 Loc. cit., 7 [4], 223 (1924). 

5 Ibid., 7 [6], 427 (1924). 
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burn. The sulphur content of the ware was 0.30%, mainly as pyrite. 
The coal contained 1.8% sulphur, also chiefly pyrite. Thus 840 pounds 
of sulphur was contained in the ware and 1620 pounds in the coal. All of 
the latter, except the amount fixed in the coal ash, went through the kiln. 

Gas samples were taken through a fused silica tube at the damper in 
one of the stacks, about 4 feet above ground level. This was connected 
by glass tubing to the customary Gooch crucible with the asbestos matt and 
potash bulb.! These samples were analyzed for sulphur dioxide and sul- 
phur trioxide. 

Nine samples were drawn from several different kilns. The tempera- 


ture, elapsed time of firing and condition of fires were noted. ‘The results 
a2 
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Fic. 2.—Sulphur in kiln burning carbonaceous clay. 
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show only a qualitative trend because no consideration was taken of such 
factors as the amount of excess air, or the rate of firing. The curves (Fig. 1) 
show in grams the amount of SO; and SO, per cubic foot of flue gas at vari- 
ous times throughout the firing. The crown temperatures are also shown. 
Diesensien of Evidently there is a great evolution and ab- 
Results sorption of SO, between the 100th and the 130th 

hour (770° to 900°F). This then decreases, and 
a large evolution of SO; takes place and continues until the 180th hour 
(1370°F). Evolution of SO; then decreases, while evolution of SO, con- 


1 Loc. cit., 7 [4], 226 (1924). 
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tinues at a faster rate than at the early stages of the firing. ‘The latter is 
probably due to increased firing rate. We thus see two tendencies: first, 
an absorption of SO2, and then an evolution of SOs. 


The Second Industrial Study 


This second study was at a plant using carbonaceous clay and on a round 
down-draft kiln, nearly new, with a single outside stack. The sampling 
tube was inserted in the stack about 3 feet above ground. A meter reading 
to thousandths of a cubic foot was connected to an adjustable suction line. 
Absorption was continuous, the absorbers being changed every two hours. 
The kiln was set with drain tile, and was fired off in 60 hours. ‘Temper- 
atures were taken at the bottom of the wicket. Results are shown in Fig. 2. 

Since the percentage of excess air was not 
bates measured, these results have only a qualitative 

value. They show a series of tendencies which 
will be brought out more clearly in the subsequent quantitative work. 


Discussion of 


Third Industrial Study: A Pyritic Shale 


A more elaborate study was made at a plant where sulphur is a serious 
problem. The test was carried out on a round down-draft kiln. Red 
face brick were being made from shale fairly high in pyrite. 

The kiln was a 30-foot round down-draft with a large separate stack. 
The kiln capacity was about 65,000 bricks. 

The object was a “‘sulphur balance,’’ similar to a heat balance. Such 
a sulphur balance would show the course of sulphur absorption and evo- 
lution throughout the firing, and it would give the exact sulphur content 
of the kiln at all firing stages. 

To find the percentage of sulphur in the gases 
ruonsaan entering and leaving the kiln, a tube was inserted 
at about 4 feet below the spring of the crown where the hot gases had not 
yet touched the ware. Another tube was set close to the base of the kiln 
in the main flue leading to the stack. Each tube was extended 2 feet be- 
yond the wall, and into the midst of the gas stream. An analysis of the 
stack gas was made either just before or just after each test, and the tem- 
perature of the kiln was taken both before and after testing. 

Samples were take at intervals of 2, 3, or 4 hours, depending upon the 
stage of the firing. In order to cover a complete firing cycle, it required 
from 40 to 60 minutes to draw each sample. In analysis, no distinction 
was made between sulphur as SO, and as SOs. 

A record was kept of the time and amount of coal fired. Samples of 
coal and ash were taken for analysis. 

For every 100 pounds of coal, 67.9 pounds of carbon or 249 pounds of 
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ANALysIS OF COAL AND ASH 


Coal, Ash, 
Constituent per cent per cent 
Carbon 73.3 37 .0 
Ash 9.1 62.8 
Sulphur 1.6 3.4 
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Fic. 3.—Sulphur in pyritic shale. 
CO, entered the kiln. Under normal conditions of weather this CO, 
would have a volume of 2,532 cubic feet.! 
1 The gases from the kiln were drawn through such a distance of thin glass tubing, 


as well as through the absorption train, that they were at atmospheric temperature 
when their volumes were measured. 
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Cini of The weight in each sample was divided by its 
Results volume, giving the weight of sulphur per cubic 
foot of sample. This weight was again divided 
by the percentage of CO, found in the gas to give weight of sulphur per 
cubic foot of CO2. ‘These figures are compared in Fig. 3. 
: The ratio of sulphur gases to 
CO, in the gases entering the 
kiln each hour should have a 
constant average throughout 
the burn, although varying from 
minute to minute. It was 
therefore considered more accu- 
rate to take the average of 0.46 
! gram of sulphur per cubic foot 
of CO, and recalculate on this 
basis. This has been done in 
Fig. 4. 
These figures are rates, not 
A amounts, and take no consider- 
ation of the rate of kiln-firing. 
‘ 7 To take this factor into account, 
a tt) it was necessary to calculate 
100 «120 from the firing record the weight 


(pounds) of coal per hour. 
Fic. 4.—Sulphur i iti ‘ ae 
ic. 4.—Sulphur in pyritic shale recalculated thee 
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number of cubic feet per hour of 
CO, entering the kiln, and from this 
the actual weight (pounds) of sul- 
phur both entering and leaving the 
kiln each hour of firing. The results 
of these calculations are shown 
cumulatively in Fig. 5. The general " 
trend of the crown temperature is 
also shown in this figure. 

The charge of clay ware consisted 
of 65,487 bricks, of which 3,900 were 
“‘re-sets,”’ and need not be con- 
sidered. Wecan therefore consider : 
the charge as being 61,587 green Hep 
bricks. 


SUL PHUR, POUNDS 
TEMPERATURE, *F 


g 


It was decided to express all re- 
sults on a fired-ware basis of 5.4 Fic. 5—Sulphur entering and leaving kiln. 
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pounds per brick. The charge then was equivalent to 342,570 pounds of 
fired ware. Analysis of the green clay showed 0.329% of sulphur on a dry 
basis, or 0.359% calculated on a fired-ware basis. There were 1230 pounds 
of sulphur set in the kiln. At the end of 123 hours, 1693 pounds of sul- 
phur had entered the kiln, or 0.494% of the weight of the fired charge. 
During the same time, 2965 pounds of sulphur, or 0.865°% of the fired 
charge, left the kiln. 
Blue smoke disappeared from the stack at the 120th hour. 


THE SULPHUR BALANCE 


Conditions of sulphur Weight, Ibs. Per cent of fired brick 
Sulphur set in kiln in ware 1230 0.359 
Sulphur entering kiln as gases 1693 0.494 
Total sulphur entering kiln 2923 0.853 
Sulphur leaving kiln in flue gas 2965 0.865 
Difference (experimental error) 42 0.012 
From these data and from 
those shown in Fig. 5 a run- +] oe 
ning record is obtained of TI TH 
the actual amount of sulphur rT sip Thee 
in the kiln at all times. This [ 
is shown in Fig.6. Starting | TT hase 
with 1230 pounds of sulphur | 
set with the ware, we find ; + yooo 
that up to the 78th hour 
more sulphur was entering 
the kiln than was leaving it. 
At the 78th hour 338.5 & 2 aad 
pounds of sulphur had been an 
absorbed in the kiln; then * RSE ae 
sulphur begins to leave more THe 
rapidly than it enters. At +H i" 
94 hours the kiln contains poo seeeeeeeesen 


the same amount of sulphur —— 
as before firing. Rapid evo- Fic. 6.—Sulphur in kiln. 
lution of sulphur continues until at 123 hours blue smoke has ceased. 
The evolvable sulphur was out of the kiln. 
. Draw trials were made at frequent intervals 

Analysis of 
Draw Trials throughout the burn. These were analyzed for 
sulphur both on the surface and in the center. 

Ten grams of each sample were weighed out into a liter beaker and 500 
cc. of distilled water added. Each beaker was boiled for 30 minutes, 
allowed to settle, and then filtered until clear. The filtrate was then 
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heated to boiling, and a little bromine water and a few drops of HCl were 
added. If still clear, barium chloride solution was slowly added to com- 
plete precipitation. The precipitate was then determined in the customary 
way. This gave the amount of water-soluble sulphur in the sample. 
Water-soluble sulphur consists of sulphurous and sulphuric acids, some sul- 
phides, sulphites and sulphates. 

The residue insoluble in water was next returned to the beaker, and 50 cc. 
of concentrated HNO;, 100 cc. of concentrated HCl and 350 ce. of dis- 
tilled water were added and again boiled 30 minutes. The dilute aqua 
regia extract thus made was separated, as before, and its sulphur content 
determined after evaporating most of the excess acid. Pyrite is dissolved 
by this treatment. 

The loss on ignition was determined on a second lot of each sample. 
The results obtained above were recalculated to a fired-ware basis. 

Table I gives the percentage of sulphur (water-soluble and aqua regia- 
soluble) in both the outer skin and the center of draw trials throughout 
the firing. The table gives also the approximate temperature to which 
the brick had been heated. 


TABLE I—Ps&R CENT SULPHUR IN DRAW TRIALS, ON BURNED-WARE BASIS 


Outer skin of brick Center of brick 
Approx. Water- Aqua Water- qua 

Hours bottom soluble regia-soluble soluble regia-soluble 

burned temp., °F sulphur sulphur sulphur sulphur 
23 110 0.037 0.308 0.026 0.281 
36 185 0.073 0.191 0.048 0.221 
51 390 0.236 0.218 0.078 0.277 
60 605 0.372 0.011 0.102 0.195 
66 725 0.420 0.007 0.144 0.023 
72 820 0.449 0.013 0.110 0.154 
78 880 0.534 0.011 0.071 0.005 
86 950 0.356 0 .002 0.249 0.001 
92 1000 0.292 0.248 

100 1120 0.352 0.233 

107 1250 0.022 0.070 

111 1340 0.086 0.217 

124 1520 0.038 0.004 0.058 0.004 
132 0.013 0.013 

142 0.021 0.012 

150 0.004 0.011 

158 0.019 0.005 

165 

Water-Soluble ; These results give the first quantitative presenta- 
Sulph tion of phenomena that have long been suspected. 


The amount of water-soluble sulphur, that is, 
the free acid and the sulphates and sulphites of iron, calcium and possibly 
other metals, increases greatly on the surface of a brick at the bottom of 
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a kiln. From 0.037% at 23 hours it increases to 0.534% at 78 hours. 
Figure 5 shows that at 78 hours there was the greatest amount of sulphur 
(338 pounds) held in the kiln by absorption. The water-soluble sulphur on 
the surface of the brick then begins to decrease rapidly. The temper- 
ature (880°F) was sufficient to vaporize free acids and begin the decompo- 
sition of the solid sulphur-bearing compounds. 

The water-soluble sulphur decreases.to a very small amount, which 
is about the same for the inside and the outside of the brick and for the 
green clay. This is probably CaSO,, which would be unaffected by the 
temperature attained. 

The water-soluble sulphur increased much more slowly in the center 
of the trials than it did on the surface, nor did it reach as great an amount. 
A definite core was established by the 51st hour. Samples of this core were 
green when suspended in boiling water. Sulphur gases penetrated the 
ware slowly, and increased the water-soluble sulphur gradually. Between 
the 78th and 86th hours there are two factors which may greatly increase 
the amount of penetration of these gases: the high concentration of sulphur 
on the surface and loss of water of constitution. The 78th hour sample 
lost 5.5% on ignition, and the 86th hour sample lost 2.9%. It may be that 
the steam evolved made a better medium for transmitting sulphur into the 
ware than did air. The oxidizing effect of the SO; and oxygen which thus 
penetrated eventually oxidized all of the pyrite and the core disappeared. 
The reaction was probably somewhat as follows: 


4FeS, + 2Fe.0; + 4S0; + 1502 = 4Fe.(SO,); 


It is evident from the results found in the preceding paper' of this series, 
that Fe2(SO,)s is the principal water-soluble compound formed. 

Soon after completion of oxidation of the core, the temperature increased 
so that the ferric sulphate which had just been formed was again decom- 
posed, and the sulphur content decreased until only CaSO, was left. 

The form of the pyrite in this case was a factor contributing to irregular 
results. Pyrite occurred as ‘‘kidneys’’ of varying size, and irregular in 
dissemination. The occurrence of pyrite, as occasional coarse particles, 
led to its irregular occurrence in the small samples taken for analysis. 
Aqua Regia- Boiling aqua regia will dissolve and convert 
Soluble Sulphur pyrite into ferric sulphate. It will be seen from 

the analysis that the pyrite at the surface of the 
ware began to decompose early in the firing. This was due to the presence 
of hot sulphuric acid and oxygen. By the 60th hour there was but little 
pyrite left. Inside of the brick this action took place more slowly. It 
went practically to completion between the 72nd and 78th hours, when the 


1 Jour. Amer. Ceram. Soc., 7 [7], 532 (1924). 
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temperature rose from 820° to 880°F (438° to 470°C). Previous work has 
already shown that during this temperature range, pyrite tends naturally 
to lose at least one of its sulphur atoms. When it was established that 
the pyrite had all decomposed, this aqua-regia extraction was abandoned. 
Hydrofluoric Acid- Qualitative tests made in some cases showed 
Soluble Sulphur the presence of sulphur apparently combined in 

silica complexes or possibly in solid solution, but 
the technique of a quantitative method of analysis has never been worked 
out. However, evidence of the formation of sulpho-silicate by this clay 
was found. An adjacent kiln was being emptied. Close to the tops of the 
bag walls, where the flame action was greatest, were a few bloated brick. 
Their surfaces were the proper color, showing that they were not overheated 
but on breaking them, each showed a large black core full of blebs. Their 
heating had evidently been too rapid, rather than excessive. 


Nore: Report of other industrial studies and the summary of and conclusions from 
these studies will be given in the September number of this Journal. 
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GAS AS FUEL FOR VITREOUS ENAMELING'! 
By H. H. CiarkK 
ABSTRACT 

The typical furnace described has a burning chamber four feet wide, ten feet long 
and thirty-four inches high, no muffle being necessary. The furnace is of the inter- 
mittent type. All the details of normal production are given together with a résumé 
of the surprisingly low total cost per hour. A comparison of the average hourly pro- 
duction on 24- and 22-hour basesis given. Also several suggestions are made that will 
materially effect additional economies in the use of gas for vitreous enameling. 


Gas is used for fuel for burning on enamel at the plant of the Cribben & 
Sexton Company, Chicago, Illinois. The burning chamber in the furnace 
is 4 feet wide, 10 feet long and 34 inches high, with an effective burning area 
of 30 square feet. There is no muffle used, as this furnace is of the inter- 
mittent type and the gas is off while the ware isin the furnace. Air for com- 
bustion is induced at the inspirator, which is of the Surface Combustion 
tunnel type, operating with a single valve, using gas at 10 Ibs. pressure. 

The average temperature maintained within the furnace is 1600° to 
1650°F and the minimum temperature at which the enamel will mature 
is 1550°F. The production in square feet for the 24-hour period is 9,216 
square feet of 18-gage steel or 9,892 square feet of 20-gage steel, the gage 
depending on the nature of each day’s work. The weight of the burning 
tools is 156 Ibs. and is the weight of tools left in the oven while each load 
is being burned and removed again to be unloaded. The furnace was 
in production a total of 22 hours per day. The other two hours were 
used by the burn-on men to change set-up of pins, and trucking work to 
and from furnace, and was distributed throughout the 24-hour period, 
being about 5 minutes each hour. 

Production in pounds for 24 hours is 15,013 Ibs. of 18-gage steel or 17,311 
lbs. of 20-gage steel, there being approximately 4 ounces of enamel on each 
square foot of ware, which weight is included in the above figures. The 
weight of the burning tools figured at 156 pounds per load was 59,904 Ibs. 
for the 18-gage stock and 63,648 Ibs. for the 20-gage stock. They are 
investigating the proposition of leaving the supporting tools in the oven, 
and if this method is practical for their operation, it will reduce the fuel bill. 

The production in units per 24 hours was made up of various kinds of 
ware such as: 14 broiler door panels, 18-gage steel, 18 loads per hour; 
72 ash door panels per load, 20-gage steel, 17 loads per hour; 16 oven door 
linings, 20-gage steel, 20 loads per hour; 27 back guards, 20-gage steel, 
18 loads per hour; 22 broiler door panels, 20-gage steel, 20 loads per hour; 
5 splashers per load, 18-gage steel, 21 loads per hour; 10 boiler pans per 
load, 18-gage steel, 16 loads per hour; 12 panels per load, 18-gage steel, 
17 loads per hour. On the average for a day, the number of loads per 
24 hours was 384 on 18-gage or 408 on 20-gage ware. There were two men 


1 Written by request for the American Gas Association. 
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per shift and the length of a shift was 8 hours. Manufactured gas was 
used and the amount of gas used per 24 hours was 39,360 cubic feet, for 
which the Cribben & Sexton Company paid The People’s Gas Light & 
Coke Co. of Chicago $.72 per 1000 cubic feet. This furnace has been 
in operation nearly two years and the maintenance has been practically 
nothing, consisting only in relining a damper, which indicates a long life 
for the furnace, as from all appearances, it is just as good as new. 

The burning tools used on this furnace are made of chromel and the 
mechanical lift fork is used. Total cost for burning this coat is as follows: 


1640 cu. ft. gas per hr. at $0.72 per 1000 cu. ft............. Spore ee $1.18 
Gas compression expense, including power, water, labor............. .10 
Maintenance of furnace, compressor and auxiliary equipment........ .02 
Interests, depreciation, and taxes on furnaces and auxiliary equipment . 14 
Av. hourly production (sq. ft. Av. hourly production (sq. ft. 
of 18-gage ware enameled) of 20-gage ware enameled) 
24-hr. basis—384 24-hr. basis—412 
22-hr. basis—418 22-hr. basis—450 


The 24-hr. basis is the average work produced per hour in a 24-hr. period, just 


as the furnace was operated. 
The 22-hr. basis is the amount of work actually produced per hour of production, as 


the furnace was in operation 24 hrs. per day, but in actual production only 22 hrs. per day. 


Av. hourly production (pounds Av. cost per 100 sq. ft. of 
of 18-gage ware enameled) 20-gage ware enameled 
24-hr. basis—626 Ibs. 24-hr. basis—$0.35 
22-hr. basis—682 Ibs. 22-hr. basis—$0.32 
Av. hourly production (pounds Av. cost per 100 Ibs. of 
of 20-gage ware enameled) 18-gage ware enameled 
24-hr. basis—721 Ibs. 24-hr. basis—$0.23 
22-hr. basis—787 Ibs. 22-hr. basis—$0.21 
Av. cost per 100 sq. ft. of Av. cost per 100 Ibs. of 
18-gage ware enameled 20-gage ware enameled 
24-hr. basis—$0.37 24-hr. basis—$0.20 
22-hr. basis—$0.34 22-hr. basis—$0.18 


Several changes are contemplated which will reduce the above costs, 
one of which is the keeping of the furnace in production for 24 hours in- 
stead of 22 hours; by having the work brought to the furnace and taken 
away by truckers, so that the men burning enamel can devote all of their 
time to that operation; and arranging the work so as to get longer runs 
on the same class of ware. Another item is the utilization of waste heat 
from the furnace which will be used for heating a portion of the drying 
rooms. Another item is the increased business which this firm expects 
to do in the coming year, which will result in a lower gas rate, approxi- 
mately $.64 instead of $.72 per thousand cubic feet. 


325 Gas BUILDING 
Cuicaco, IL. 


THE DEVELOPMENT OF DECORATIVE PROCESSES 
AT NEWCOMB 
By Mary G. SHEERER 


ABSTRACT 
The decorative processes at Newcomb are described and the following points 
emphasized: incising design on wet clay, sponging of surface, biscuit painting and 
modeling the form by hand. 


In speaking of the development of Newcomb Pottery, whether dec- 
orative, technical or otherwise, it is well to say first that the pottery was 
an outcome of the necessity of making a market for the work of the stu- 
dents of the Art School of Newcomb College. New Orleans being so far 
removed from manufacturing centers, the students of design were unable 
to get adequate returns for their work after leaving the school. 

As an attempt had been made previously to establish a codperative art 
pottery, and as it had met with considerable success from the standpoint 
of interesting the artists and the public, it was decided to push this idea. 
With the support of the College and the reputation which the Art School 
had won, it had a backing which the private venture had not. 

The object from the start was to make, as soon as possible, a pottery 
which was professional enough to put before the public and which would 
reflect credit on the standards of the Art School. With this in mind the 
work had to be limited in scope, but it had to measure up to professional 
standards. 

The training of the students in the Art School was the backbone of the 
entire venture and they fell easily and naturally into the decoration of 
pottery. 

The turning, firing and glazing was handled by a potter. 

Even in these early days, now about twenty-five years ago, the deco- 
rators, as well as the instructor, wanted to experiment with the glazes and 
the firing, but even the potter had little but empirical knowledge back of 
him. Mr. Binns’! and Mr. Geo. Cox’s* books were not out and women 
were not admitted to the school of ceramics at Columbus, Ohio, nor was 
the summer course in ceramics at Alfred, N. Y., yet started. 

The experiments consequently were directed towards methods of dec- 
oration. 

The instructor made many experiments with slip painting and in laying 
of clays on a white and red body—resulting in use of the former for some 
time. A tin cup atomizer, mouth blown, was used, for the backgrounds, 
with the design painted in slip. It was difficult to keep the slip from drying 
too quickly in this climate where open windows and breezes are desirable, 
so this method was abandoned for painting on the biscuit. 


1**The Potter’s Craft,’’ Charles F. Binns. 
2“‘Pottery,’’ George H. Cox. 
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Large brushes, with plenty of water in the paint, were used on the dry 
biscuit. Desiring to control the texture of the biscuit we tried the spong- 
ing of the pieces before they were biscuited. This led to decorating on the 
wet clay by incising the design, adding the color on the biscuit. This 
incising enriched the design, as well as made it more a part of the clay 
body, and gave opportunity for the desired control of the surface. This 
method has been perfected by the professional decorators and is still used 
in the standard ware. The underglaze colors ground in a small pebble 
mill are mixed with water and a small amount of gum tragacanth in a 


Newcomb School of Art, New Orleans, La. 


bowl and applied thin with a brush two or three inches wide. A wash of 
cobalt oxide of medium tone is put over the entire surface, darker parts are 
added with a smaller brush, or taken off with an eraser, and green, yellow 
or pink added. The piece is then dipped in a thin coat of semi-matt 
glaze and is ready for the final fire. 

The formula for this glaze is as follows: 


0.103 K,O 
0.381 PbO 0.485 Al.O; 


{ 1.34 SiO; 
0.516 CaO ( 
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The batch weight of the body: 


20 Feldspar 35 Covington Clay 
10 Flint 35 Ball Clay 


The standard ware which has made the reputation of Newcomb Pottery 
has not only become self-supporting but it makes a handsome return to 
its decorators. The director of the Art School and of the Pottery has 
overcome all obstacles in making a success of this first output of the 


Newcomb Pottery, New Orleans, La. 


School and has since launched similar ventures in the embroidery, jewelry 
and bookbinding departments. 

Some years ago, however, a strong urge was felt for still further control 
not only of the surface but of the form, the glaze and firing—the same 
impulse so many others were feeling to go deeper into the subject. The 
fascination of the Indian’s method of coiling the pot into form was quickly 
felt by the students, aided also by their training in form and proportion 
as well as design—the making and application of glazes was taken up and 
a revelation kiln and a ball mill installed. 
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The form and glaze are emphasized in the hand-built pottery, and the 
decoration, if any, is more in the form of modeled handles, knobs and 
feet bringing out the plastic quality of the clay, and in working for variety 
and interest in the quality of the glaze. As building by hand is a slow 
process, the successfully modeled piece is molded and the forms repeated 
a few times, each one being finished again and probably variations made of 
it by further modeling. The clay we have is rather soft and difficult to 
use, but as it fires hard at the desired temperature and its texture and color 
are good we had to find a way to keep it from cracking and squatting. 


Newcomb Pottery, New Orleans, La. 


After making a drawing of a form, we make a circle on paper of the diam- 
eter of the base with a soft pencil—place a thick lump of clay, stiffer than 
that used for coiling, on the circle, and press the clay down evenly with a 
plaster setter. The drier clay and the greater density caused by pressure 
of the setter, make for strength and less shrinkage so that we almost never 
have a crack in the bottom. The coiling of the walls is done in about the 
usual way, making the walls rather heavy to allow for stretching, and 
perfecting the modeling with the fingers, which preserves the individual 
touch and the plastic quality, rather than using the wooden and steel 
tools which tend to stiffen the form, making it more mechanical looking. 
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As we do not use the air brush, glazes are superimposed on one another 
to get variety and depth of effect. The body of the hand-built pottery 
is the same as that of the standard ware. The various colored glazes are 


based on the following: 


White Lead 167.70 White Lead 129.00 
Whiting 25 .00 Whiting 50.00 
Zinc Oxide 8.10 Raw Clay 90 .00 
Raw Clay 38 .70 Flint 18.00 
Flint 87 .00 


Tin Oxide 45 .00 


The hand-built pottery is much appreciated by the art critics. This com- 
prises the methods in use at Newcomb. 

While it is necessary constantly to endeavor to perfect methods and to 
look for better ones, we feel that the decorator or maker of pottery should 
first turn his attention to the artistic problems, so that the nature and 
character of the production may direct the method. That the nature and 
character must include its usefulness and appropriateness as well as beauty, 
goes without saying. 


NeEwcomsB COLLEGE 
New OrLEANS, La. 
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Abrasives 


PATENTS 

Emery and sand cloth and paper. H. Jackson. Brit. 208,389, Dec. 27, 1922. 
Waterproof sand paper, emery cloth, etc., are produced by treating the paper, etc., back- 
ing, after coating with glue, gelatin, or similar adhesive and before or after the applica- 
tion of the abrasive material, with alum, tannic acid, HCHO, dichromates, etc. The 
backing may be coated on one or both sides with the adhesive and abrasive. The back- 
ing may be rendered waterproof, at the same time as the adhesive, by the application 
of sufficient adhesive to impregnate the backing. (C. A.) 

Adhesives. C. Kruc. Brit. 208,132, Nov. 23, 1923. A cementing or binding 
compn., particularly suitable for securing abrasive coverings to steel disks, consists of a 
mixt. of shellac with a substance such as an artificial resin, e. g., a condensation product 
of phenol and HCHO, which increases its fluidity. The compn. may also contain a 
hygroscopic mineral such as chalk, heavy spar or pumice and a substance of great heat 
capacity, e. g., Fe,O;. A preferred method of prepn. consists in mixing equal parts of 
artificial resin, chalk, pumice and Fe,O; and adding the mixt. to rather less than its own 
wt. of shellac. The product may be melted, stirred, solidified and ground. Cf. 10,374, 


1913. (C. A.) 
Abrasive for grinding and smoothing glass. W.L. Kann. U. S. reissue 15,796, 
Mar. 18. See original pat. No. 1,387,649, C. A., 15, 4043. (C. A.) 


Cement, Lime and Plaster 


Calculating the horse power consumed in (cement) ball mills. E. C. BLanc. 
Rev. Mat. Constr. Trav. Pub., 174, 57-60(1924).—An empirical formula has been de- 
veloped whereby the motive power necessary for rotating a ball mill is detd. from its 
dimensions, the wt. of the charge and a filling coeff., dependent upon the vol. occupied 
by the charge. The formula is F = CT./D, where F is the motive power in H.P., T 
the total wt. of pebbles, D the interior diameter of the mill, C the filling coeff., which 
depends upon the kind of pebbles (grinding medium) used, and also upon the filling ratio 
(ratio of vol. of charge to total (inside) vol. of mill). For cement grinding the values 


of C are: 


Grinding Medium (Filling Ratio) o.% 63 0.3 0.4 0.5 
Flint Pebbles 13.3 12.25 11 9.5 7.8 
Steel Balls (large) for initial grinding 1s 18 9.9 8.5 7 
Steel Balls (small) for final grinding 11.5 10.6 9.5 8.2 6.8 


Example: Mill with 3 compartments. Diam. 1.65 m., length 8.2 m., internal diam. 
1.565 m., rev. per min. 25; lst compartment (1), length 2.775 m., 6 T. large steel balls, 
filling ratio 0.2; 2nd compartment (2) length 3.50 m., 4 T. flint pebbles, filling ratio 
0.37; 3rd compartment (3) length 1.50 m., 6 T. small steel balls, filling ratio 0.45. The 
H.P. is calcd. for each compartment separately: 


F, = il xX 6 X V1.565 + 10% = 91h. p. 


Fr = 9.95 X 4X V1.565 = 50 h. p. 
Fy = 7.6 X6X V1.565 = 57 h. p. 
198 h. p. 
Actual power used 200 h. p. For corrugated (or step) surfaces on the interior, additional 
10% h. p. is required as for compartment (1). L. N. 


Cement making by the “mixing” process. G.H. Rev. Mat. Constr. Trav. Pub., 
176, 113-6(1924).—In principle the process is as follows: (1) Limestone of known compn. 
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is burned. (2) To the resulting quicklime the remainder of the necessary raw materials 
for making the cement is added. These raw materials may consist of clay or shist, and 
lime in the form of marl, lime sludge or the fines from the crushers. The moist. of the 
raw mats. added is made sufficient (by additions of water when necessary) to slake the 
quicklime. (3) After compicte slaking the mixt. is ground, and (4) burned. Often 
the powdered coal used as fuel is added as a part of the raw mats. in operation (2). 
When inferior coal is used intentionally, consideration is given to the ash content added 
tothe cement. (5) The clinker is ground, and the resulting cement is ready for bagging. 
It is claimed that the method is economical for the reasons that (a) the cost of drying 
the raw materials is reduced, (b) materials otherwise considered waste, as the fines from 
the crushers can be used, and (3) the cost of the final firing is also materially reduced. 
L. N. 
Fuel economy in chemical works. C. Eitiotr anp H. W. HoLianps. Chem. 
Trade Jour. and Chem. Eng., 74, 277(1924).—The use of powdered coal in rotary driers 
and cement kilns is discussed. The rotary cement kiln is not an economical fuel con- 
sumer but is advantageous because it is continuous, saves labor, and yields better 
clinker. Producer gas may be used successfully in cement kilns and in some industries, 
and in sodium silicate manuf. is most economical. P. W. K. 
Alumina cement in France. Epwin C. Ecket. Eng. News-Record, 91 [9], 347-9 
(1923).—Alumina cement was invented by Lafarge about 1908 in France. A French 
patent was issued and the claims read: 1. Process of cement manuf. consisting in 
melting in a water-jacket or similar furnace a mixt. of bauxite or of mat. primarily 
aluminous and ferruginous, but relatively little siliceous, with lime, the fused product 
being then rapidly hardened, then ground and finally pulverized. 2. The industrial 
product constituted by a cement with a bauxite base or from material primarily alu- 
minous and ferruginous but relatively little siliceous, and lime, the content of lime being 
defined approx. by the formula Si0.2CaO + Al,O;CaO. Fifteen years of hard work 
have changed plant, processes and product so that those of 1908 are no longer recogniz- 
able in the modern industry. The European alumina cement industry of today is rather 
a matter of more or less secret processes than of patents. In France 300,000 bbl. were 
produced in 1922 and a production of 400,000 to 450,000 is estd. by 1924 which is 7° 
of the total Port. cement output of France. It is the average opinion of eminent engi- 
neers in France, Great Britain and the U. S. that in the next ten years alumina cement 
could be made and sold to replace from 10 to 20% of the Port. cement output. Alumina 
cement will always be more expensive than Port. but its use is justified where resistance 
to action of sea water or alkali waters is a factor and where quicksetting time saves 
money. ‘There are two large companies in Great Britain contemplating mfg. of alumina 
cement under separate processes. In Paris today alumina cement costs three times as 
much as good Port., but repair work on first-class streets and bridges is all done with 
alumina cement. If the slow and economical French mind can see an advantage under 
such conditions, it is expected that in due time Detroit, Chicago and New York may also 
find it profitable to save time at the expense of first cost. Pik. 
Doubly burned cement. ANoNn. Concrete (Mill Sect.), 24 [4], 57(1924). From 
Revue de Materiaux.—A ynethod of double burning cement, invented by C. Didier, 
has been in use in France for more than a year with complete satisfaction. The cement 
produced is superior in quality. The cement-mix is first heated to a temp. just sufficient 
to drive off all the CO.. The product is then hydrated, so as to produce an impalpable 
powder, and the latter is sieved and then burned as usual in a rotary kiln, or it is bri- 
quetted and burned in a shaft kiln. The process is advantageous where the limestone is 
hard and the clay wet so that dry grinding the raw mats. is impracticable. oa mee 
Atlas Aluminate Cement Company to manufacture alumina cement. ANON. 
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Concrete, 24 [5], 211(1924).—After months of exptl. mfg., the Atlas Aluminate Cement 
Co., with main office at 25 Broadway, N. Y. C., has announced that it is now prepd. 
to produce Lumnite, high alumina cement, at Northampton, Pa., in ample quantities 
to meet any demand as it develops. F. T. H. 
Aluminate cement. Henry S. SpRACKMAN. Con. Rec. and Eng. Rev., 38, 401-3 
(1924).—Aluminate cement has two exceptional qualities that differentiate it sharply 
from all other hydraulic binders, namely the rapidity with which it attains max. strength 
and its perfect resistance to chem. attack by sea water and waters containing sulphate 
of the alkaline earths in soln. Aluminate cement concrete mixed 1 cement, 2 sand, 4 
stone or gravel will give at 24 hrs. a resistance to compressive stress of 2000 Ibs. per 
sq. in.; at 3 days, 5000 Ibs.; at 7 days, 6000 lbs. This early strength gives it a great ad- 
vantage in rapid alteration work. It is considered the cement of the future. 
0. P. 
Cement works (Tasmania). ANON. Indus. Australian and Min. Stand., 71, 
469(1924).—Tasmania Cement Co. plant is about ready for operation; making cement 
was the original main object of the enterprise, using oil from the retorting of the shale 
as fuel. Tests made on the shale oil proved so successful that production of fuel oil, 
kerosene, and motor spirit is to be of primary importance, waste gases and some of the 
fuel oil are to be used in firing the cement kiln. Considerable deposits of limestone 
are available at Railton and it is proposed to use deposits of oil shale from Latrobe as 
an adjunct to the manuf. of cement. Under this plan of operation, the shale will 
be treated in a kiln, the oil obtained will be refined, the crudes being used in the manuf. 
of cement, various by-products will he recovered, and the shale residues will be ground 
and mixed with the limestone to form cement. The plant will produce 90 T. of cement 
a day; all the oils, motor spirit, kerosene and fuel oil will be put on the market. The 
retorts will treat 180 T. of oil shale a day, with an expected yield of 7,200 gal. of dis- 
tilled oils. A quarter of this and the non-condensable gases will be used in firing the 
cement kiln, leaving 5,500 gal. of oils for the market. O. P. R. O. 
Portland cement. ANON. Indus. Australian and Min. Standard, 71, 434(1924).— 
Development in the manuf. of Port. cement. The century of a great discovery. The 
history of the invention, with its developments from time to time; the mixing of raw 
materials; the wet process and the dry process are described. Calcining and the early 
types of kiln are discussed; the rotary kiln has done much to revolutionize the industry 
during the past twenty years. Cooling and grinding are dealt with. This article en- 
deavors to show that Port. cement is a highly scientific product, the manuf. of which is 
under absolute control from beginning to end and checked at every stage. O.P.R.O. 
PATENTS 
Cements. A. PrreLor. Brit. 210,760, Jan. 22, 1924. Cements resembling 
stone, marble and pottery consist of a mixt. of ZnSO,, BaCk, NH,Cl, ZnO and SiO:, 
with or without limestone. In making the compn., the first three ingredients, dissolved 
in H,O, and part of the ZnO are mixed together, evapd. to dryness, and heated to 340°, 
the remaining ingredients being added after cooling. (Cc. 4.) 
Bauxite cements. L. G. PATROUILLEAU. Brit. 210,366, July 23, 1923. Cements 
are obtained by treating a mixt. of lime or limestone and bauxite in a furnace, with the 
addn. of C to reduce metal oxides. After the first smelting the metallic pig or slag 
is removed by pouring or sorting, and the remaining alumino-silico-calcic slag is crushed, 
screened, and passed to a magnetic separator, which preferably comprises an endless 
band, with magnets so arranged as to allow the non-magnetic particles to drop from 
the band, while the magnetic particles remain adhering toit. By thus freeing the cement 
from metallic impurities, a const. proportion of lime, alumina, silica and as an accessory 
magnesia may be obtained. (C. A.) 
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Hydrating cement. E. P. Hauiipurtron. U. S. 1,486,883, March 18. Cement 
and liquid, e. gz. H,O, are mixed in a vacuum created by the action of a stream of the 
liquid. (C....4.) 

Making of cement from blast-furnace slag. W.R. Cocurane. Brit. 203,963. 
Blast-fur. slag and carbonate of calcium, chalk or other limestone are all broken to 
convenient size, pounded and shattered together to an amorphous powder, by means 
of blows from heavy gravity stamps. The object of this operation is to break down the 
vitreous structure of the slag by concussion and crushing, more completely and thor- 
oughly than can be effected by any grind process or mere attrition. The finely powdered 
slag and limestone are floated out of the mortar into a wash mill, where it is kept suspended 
in water by constant stirring to dissolve and separate out the sol. sulphide of calcium, 
When sufficiently washed, the whole content of the wash mill are run into settling tanks, 
and when the solid matter is deposited the superfluous water is run off, carrying away 
the soluble impurities and leaving the residual slurry of slag and limestone practically 
free from sulphides. The consolidated slurry of slag and limestone is then removed from 
the settling tanks and calcined in kilns in the usual way. The resulting clinker is ground 
to the degree of fineness desired and this completes the process of making an improved 
cement from blast-furnace slag. Coll. Guardian, 1320(1923). O. P. R. O. 

Weatherproof coating composition. R. Piénnis. U. S. 1,487,471, Mar. 18. 
A coating compn. adapted for use on floors and walls is formed of K “‘water glass” 100, 
caustic alkali 3, CaCO; 5 and tar oil 5 parts. (C. A.) 

Acid-proof binding material. AKkTIEBOLAGET SyrEFAsT. Swed. 55,796, Dec. 11, 
1923. A finely divided mixt. of a material contg. orthosilicic acid, PbO or other oxide 
of Pb, powd. brick, stone and ashestos or other “‘fat’’ Mg mineral is stirred up with water 
4.) 


glass. 


Enamel 


Rotary spraying booth turns out 720 average pieces of enamelware hourly. In- 
TERVIEW WITH Mr. HOGENSON OF THE CHICAGO VITREOUS ENAMEL Prop. Co., CICERO, 
Inu. Cer. Ind., 2 [6], 353(1924)—The new plant of the Chicago Vitreous Enamel 
Prod. Co. covers 100,000 sq. ft. of floor space. The equipment in the pickling room 
includes monel metal baskets, or hoists and individual drying rooms. By the use of 
baskets the ware is advanced in lots from one tank to another. The steel spray room is 
equipped with duplex spray booths, each equipped with individual motor and fan. In 
addition to their own requirements immense quantities of frit mixtures are made for 
the trade. The frits are tested in actual production before released. The capacity of 
each frit furnace is 1,000 lbs. of raw material. The smelting is completed in less than 2 
hrs. One thousand or more smelts are made before the smelter requires relining. The 
smelter room is well equipped with app. for the removal of irritating fumes. The frit 
furnace men are given one week a month off during which time they are employed in 
less strenuous work. ‘The frit smelters are operated with oil for fuel. The capacity 
of each smelter is from 12,000 to 22,000 Ibs. per 24 hrs. There are two types of con- 
tinuous sprayers used, the conveyor type and the rotary type. 720 pieces of flat ware 
are sprayed per hr. in the rotary machine. The minimum production of the cast iron 
spraying room is 24,000 Ibs. every 8 hrs. Portable enamel tanks are used. Separate 
driers are used for the cast-iron and sheet-iron ware. Waste heat from the furnaces 
is utilized to heat the driers. The plant was originally equipped with coal-fired fur- 
naces, each having a capacity of 1600 sq. ft. of sheet ware per 24 hrs. The cost of 
fuel, labor and upkeep was approx. $22 per thousand sq. ft. Intermittent gas-fired 
furnaces were next installed. Their capacity was also 1600 sq. ft. of sheet ware per 24 
hrs. The cost of firing ranged from $26 to $30 per thousand sq. ft The carborundum 
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muffle type of furnace now in use in connection with the speed fork delivers 3000 to 
4000 sq. ft. of sheet ware every 24 hrs. Oil, which is used for fuel, costs $.06 per gallon 
delivered to the burners. The cost of firing ranges from $3.75 to $5.00 per thousand 
sq. ft. The cast-iron furnaces have a capacity of 12,000 Ibs. of one fired ware every 24 
hrs. The cost of firing is approx. $.50 per thousand Ibs. Bonuses are paid on all firing 
work in order to maintain a high standard both in rate of production and quality of ware. 
The shipping crates have been standardized in order to prevent damage to the ware and 
to eliminate wrapping. An allowance is given the addressee on returned crates. A 
sand blast barrel of the direct pressure type is used for cleaning. From 800 to 1500 
stove legs are cleaned in this barrel per 8 hr. shift. Hose machines are used on larger 
pieces. The entire shop is operated with oil for fuel with duplicate equipment. Four 
10,000-gallon tanks constitute the oil storage. 
The electrolytic removal of dust. J. P. McCuatre. Chem. Trade Jour. and 
Chem. Eng., 74, 33(1924).—The rusty articles are used as cathodes in a bath contg. 
NaOH, NazCO;, Na2,SO,, and NaCN in soln. A current d. of 30 to 140 amp. per sq. ft. 
causes a rapid evolution of hydrogen, which reduces the rust in a few minutes. The 
process has been tried successfully on a commercial scale in England for reconditioning 
war mat. 'W.. K. 
Falkirk uses new methods. H. C. Estep. Foundry, 52 [9]. 331-39(1924).— 
Contains a description, illustd. with photographs, of the application of the Beardsley and 
Piper Sandslinger to the manuf. of bath tubs, in the plant of M. Cockburn and Co., 
Falkirk, Scotland. Illus. with photographs. M. E. M. 
Enameling cast-iron ware in electric furnaces. H. E. KENNEDY. Chem. Met. 
Eng., 30, 219-20(1924).—Description of an elec. fur. for enameling bath tubs at the 
plant of the Pacific Sanitary Co. Ribbon resistors of nickel-chromium were used, em- 
bedded in slots in the sides and over the top. After 2 yrs. operation.no diminution in 
cross section was noticeable in the resistor. After the erection of the first fur., 3 duplex 
fur. were built, which are practically two fur. within a single arch. In these one tub is 
being preheated while another is being enameled. These stoves take 220 kw. No 
figures on production are given, but the statement is made that with oil at $1.25 per 
barrel, the elec. heated tub is slightly cheaper. (Note: This would depend on the 
power rate, which is not given.) M. E. M. 
Heat transfer in enamel-lined apparatus. E. P. Poste. Ind. Eng. Chem., 
16 [5], 469(1924)—A report of observations on a wide variety of types of enamel- 
lined equipment operated under a wide range of conditions. Typical cases are 
covered on commercial units to illustrate what may be expected under various con- 
ditions and from these and other data, the following over-all coefficients of ht. trans- 


mission are given: 


Over-ALL COEFFICIENT OF HEAT TRANSMISSION 
Kg. cal. per hour B.t.u. per hour 


Steam to water being heated 400 to 700 80 to 140 
Hot water to water being heated 350 70 
Steam to boiling water 700 140 
Steam to a thick fruit product 160 32 
Cooling water by cold water and by brine 200 to 600 40 to 120 
Hot oil to oil being heated 65 to 140 13 to 24 
Hot oil to boiling water 150 to 200 30 to 40 
Steam to water being heated in tubular heaters 500 to 800 100 to 160 


140 


Steam being condensed to water in tubular condenser jacket 700 
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The thickness of the enamel coating, rather than the metal thickness, seems to be the 

detg. factor in the over-all coeff. of ht. transmission. The values stated are based on 

actual operg. conditions. 
PATENTS 

Zirconium oxide concentrate and method of producing the same. CHARLES 
J. Kinzie. U. S. 1,494,426, June 3. In the derivation of zirconium oxide from mat. 
composed of compds. of zirconium associated with undesired sub., the steps which 
consist in mixing and htg. said mat. with sulphuric acid; adding water to production of a 
zirconium sulphate soln.; and adding to said soln. chloride of sodium. 

Enameled ware. Haro_d F. WHITTAKER and THEODORE BAKER, U.S. 1,496,505. 
June 3. In the method of making chem.-resistant enameled ware having a metallic 
base, the step which comprises incorporating in the base material a metal capable of 
rendering the coeff. of expansion of tne metallic base substantially the same as the coeff. 
of expansion of the enamel component of said ware, shaping said base mat. into the 
desired form, and applying thereto the enamel. As a new article of manuf. enameled 
ware having a metallic base and comprising an enamel having high chemical resistance 
and a relatively low coeff. of expansion, and a metallic base consisting of an alloy whose 
coeff. of expansion is substantially the same as that of the enamel. As a new article of 
manuf., an enameled iron alloy comprising an enamel whose components are present 
in the following proportions: 


Per cent 


and an alloy having substantially the same coeff. of expansion as said enamel and contg. 
between 50 and 68% of iron and between 43 and 32% of nickel. 


Glass 


Use of phonolite in the glass industry. R. Priock. Sprech., 56, 355-6(1923).— 
Only those plants operate for long periods of time who have their mats. analyzed at 
frequent intervals. One should not wait until the quality of the product has dropped 
before doing this since in this case it may be too late. A portion of the glass industry at 
least has taken the advice of the chemist and has been greatly benefited. This was 
done by the substitution of phonolite in the place of soda in the glass industry. A 
phonolite is mined in Germany having the following analyses: 


Alumina, AlO;....... Soda, Na,O.... 
Iron oxide, FesOs..... 2.99 Magnesia, MgO. . 


A double truck of phonolite would be equiv. to the following amts. of raw mats.: 

Kg. Kg. 
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Over 2,000,000 marks are saved in substituting a double truck of phonolite for a mixt. 
contg. sodaash. In addition to this, the cost of handling would be less since not so many 
mats. will have to be measured and added. The moist. content is practically 0 and the 
compn. does not vary much over long periods of time. Phonolite melts to a glass at 
1150°C which is a lower temp. than a synthetic mixt. of this compn. would melt at. 
Also in working no difficulty is encountered in using this in semiautomatic and an 
automatic machine as one might expect from its high Al,O; content. Heretofore be- 
cause of its high Fe content it was used exclusively for bottle and green glass. Its 
resist. to atmos. agents, acids and alkalies make it useful for glass brick, tubing, ac- 
cumulator glass, preserving glass, for all sorts of colored glasses used for chemicals and 
pharmaceutical purposes, for basins, window glass, pressed glass, glass fittings, and 
chem. app. The use of phonolite in the glass industry has resulted in an improvement 
in the quality and a reduction of the costs. mG. 8. 
Increase melting area—decrease repairs by insulating glass tank. ANON. Cer. 
Ind., 2 [6], 349(1924).—Interview with W. K. Brownlee, Pres., Buckeye Clay Pot Co., 
Toledo, O. ‘The insulation of a glass tank permits of lower operating furnace temp. 
with a given production. The outside walls of the furnace, being cooled by a strong air 
blast, chill the molten glass which sinks, whereas, the hotter glass in the center rises. 
That such convection currents do exist is confirmed from results of approx. tank wall 
readings made at the Bulb Plant of the Gen. Elec. Co. where a temp. differential of 
approx. 100°F per ft. of height in glass was noted from pyrometer readings taken simul- 
taneously. Also very marked vertical lines of erosion are produced by the glass currents 
moving down the walls. A small test-tank furnace was built with flux blocks for the 
walls and floor and insulated throughout with 2'/, in. of Sil-O-Cel. The section of the 
test furnace is shown. .The furnace was fed at the rate of 1500 to 1600 Ibs. of batch 
without cullet per 24 hrs. and operated at 2500 to 2600°F for 30 days. The glass 
was ladeled out and the furnace allowed to cool. The insulation had equalized the in- 
ternal tank temps. so as to obviate vertical currents with the consequent elimination of 
vertical erosion as shown in a view. The real significance of the insulation lies in the 
uniformity of glass temp. and lower average tank temp., rather than in any fuel saving, 
although this latter is quite marked. The approx. amount of heat lost through radia- 
tion in the average glass tank is 60 to 65%. Five to 6% of the heat generated is used 
to melt the glass. In the insulated tank, flowing action is maintained throughout 
the entire tank vol. This slower, though widely distributed movement, should effect 
a daily production equal to that of an uninsulated furnace, with its highly localized 
though relatively more rapid flow. The corrosive effect of the fluxes on the ports is 
minimized when the mass of glass progresses more slowly. The reduction of the heating 
temps. removes one of the most common causes of tank block disintegration. Clay 
tank blocks like clay pots should be burned to a higher temp. than the temp. used to 
melt glass, in order to eliminate subsequent shrinkage and minimize the absorption of 
alkali fluxes. This would mean that the dimensions of the blocks would have to be 
cut down in order to be fired successfully. Excessively thick blocks really constitute 
insulation and burn away readily to a comparatively thin section. The best con- 
struction for insulation is blocks that do not weigh over 125 Ibs. and are not over 8” 
thick by 12” wide by 18” long or even less, 8” x 8” x 12”._ A photo of the interior of a 
tank shut down for repairs indicates that German tank blocks are inferior to the do- 


mestic product. P. D. H. 


Surface alteration in glass detected by high voltage currents. Pau Wooc. 
Le Verre, 4, 54(1924).—In detg. the dielectric strength of liquid hydrocarbons the fol- 
lowing phenomena were noted: The liquid was contd. in a thin cylindrical glass vessel 
145 mm. high, 66 mm. in diam., filled to a height of 100 mm., standing on a circular 
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metal plate 114 mm. in diam. On top of the vessel was placed an ebonite strip holding 
in place through its center a brass rod 134 mm. long and 5 mm. in diam., terminating 
in a brass sphere 12.5 mm. in diameter. The brass rod (a 7 mm. length) and the sphere 
were immersed centrally in the liquid. An alternating current of 25 cycles was applied 
to the metal plate and the brass rod. With sufficient voltage a discharge was ob- 
tained, the current flowing from the brass rod to the surface of the glass, and over the 
surfaée to the metal plate. With a cylinder washed with dilute HCl, then with water, 
dried at 100°, then filled with an anhydrous mineral oil the resistance is high, but the 
moisture retained on the surface is sufficient to conduct the current and a discharge is 
obtained. With rise in temp. of the oil a corresponding lower discharge voltage was 
necessary, thus 11° 67.700 (volts), 20° 65,400, 40° 62,150, 60° 59,300, 80° 56,650, 
100° 54,100. If, however, a hydrocarbon is used contg. a trace of water the discharge 
voltage decreases with the temp. on cooling the liquid, and then rises again on heating 
the liquid, e. g. (cooling) 18° 65,800 (volts), 16° 62,950, 14° 38,000, 12° 27,300 (heating), 
12° 26,700, 14° 30,350, 16° 36,600, 18° 56,500, 20° 64,550. The explanation is given 
that the surface of the glass effloresces, liberating bases by the hydrolysis of the silicates. 
The carbon dioxide of the air causes the formation of a thin film of sodium carbonate. 
This salt crystallizes with 4 or 5 mols. of water at ordinary temp., but on cooling will 
form the hydrate with 10 mols. of water, if the water is available. The latter effloresces 
on heating when its v. p. is higher than that of the water vapor contained in the liquid. 
If this film is attacked by traces of free acid in the oils, the discharge voltage rises rapidly. 
By this method 1 part of water in 60,000 parts of oil can be detected. L. N. 
Notes on the welding of glasses. Leon Appert. Le Verre, 4, 25-9, 49-53 
(1924).—After some historical notes A. discusses the properties which influence the weld- 
ing together of glasses as in the casing of colored glasses, and the welding of glass and 
metal as in enamels. Coeff. of Expansion: Successful methods for detg. whether two 
glasses are sufficiently similar in their coeffs. of expansion to remain welded together 
without strain are given as follows: (1) A thin sphere (a) of glass V; is blown covered 
with an equally thin layer of glass V2, and another sphere (5) is blown having V, covered 
by V;. Let it be assumed that V; has the greater coeff. of expansion. If the coeffs. 
of expansion of these two glasses are much different in value, sphere (a) will usually 
shatter with a loud report into a number of pieces, which are smaller and more numerous 
as the coeffs. diverge. Sphere (0) will remain intact and will be found to be very re- 
sistant to repeated hard blows, cracking irregularly. In sphere (a) glass V; is under 
tension, while in sphere (b) it is under compression. When the spheres are tapped near 
the mouths of their openings, both will crack irregularly into a number of pieces, but 
sphere (b) will have more curved and irregular cracks. If the two glasses are alike in 
their coeffs. of expansion, the cracks will follow much straighter curves. (2) On the 
inner side of pieces of each of the two spheres scratches, fairly close together, are made with 
a diamond or steel cutting wheel. If the glasses are alike, the pieces can be parted along 
the scratches. In the present case sphere (a) will throw off splinters of glass at the cut- 
ting line as the scratching proceeds, while sphere (b) will only be scratched and cut with 
difficulty. Here again in sphere (a) glass V; is acting under tension, while in sphere 
(6) it is under compression. Skilled operators by these tests can differentiate between 
glasses varying in some of their chem. constituents by '/25, or by '/250 of the total batch 
Treatise on operating glass melting tanks. ByjARNE ScHiELDROP. Glass Worker, 
43 [31], 11; [32], 11; [33], 18; and [34], 18(1924).—Systematic ht. balance for checking 
operations is advocated. Daily records of gas analyses, regenerator and flue temps. 
will allow saving of fuel and improved quality of glass. Detail of ht. balance is given. 
The importance of stack losses, excess air, etc., is shown. Draught and gas velocities 
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should be calculated before the furnace is built. Complete data are necessary to cor- 
rectly understand operation. R. J. M. 
The history, development and commercial uses of fused silica ware. RICHARD 
A. S. Pacer. Chem. Trade Jour. and Chem. Eng., 74, 153(1924).—P. reviews the im- 
portant advances made in silica ware manuf. and discusses the coeff. of expansion, 
devitrification, permeability, etc., of silica glass. P. W. K. 
Glass-polishing by acids. Orro W. ParKert. Diamant, 46, 187(1924)*—An 
efficient and cheap substitute for polishing glass by stene or sand is to use an acid-bath 
of which the essential constituent is hydrofluoric acid. Other acids, such as sulphuric, 
hydrochloric, or nitric, may be added. A formula given is: 2 parts sulphuric, 1 part 
hydrofluoric, 1 part water. The ware is rinsed in soda solution, then washed with water, 
and placed in the acid-bath at 40° 60°C for thirty seconds. The process is handled 
with rubber gloves. H. H. S. 
Clear fused quartz. E. R. Berry. Chem. Met. Eng., 30, 715-17(1924).—Clear 
fused quartz, heretofore made only in small sections by hand labor in the blast flame, 
has now been made on a commercial scale by the Gen. Elec. Co. Water clear rock crys- 
tal contg. less than 0.2% impurities is the raw mat. The selected crystals are packed 
tightly in a graphite crucible, and raised rapidly to the m. p. in a modified vacuum fur. 
Fusion occurs within 45 min., with a power consumption of 3-8 kw.-hr. per pound of 
quartz. A clear, transparent slug containing a few small bubbles is obtained from this 
first fusion. This is placed in another graphite crucible suspended in a vertical carbon 
tube fur. A graphite piston with a wt. attached is placed on top of the slug which is 
again brought to fusion, the bubbles collapsed, and the quartz extruded in various forms. 
Its extremely low coeff. of expansion suggests many uses for this material. It is possible 
to transmit light through very great lengths of curved quartz rod with very little loss. 
M. E. M. 
Fused silica. RicHARD PaceT. Nature, 113, 748-52(1924).—A history of the 
development of fused silica from 1711 when tubes fused by lightning were discovered 
in Silesia by Hermann. In all the early processes, which are briefly described, it was 
essential to keep the temp. as low as possible, so as to avoid the reaction, which takes 
place at high temps. between silica and carbon, producing carborundum and evolving 
carbon monoxide. In 1903 a method was sought of fusing silica by means of elec. resist. 
or arc heating. It was accomplished in 1904 and from it was developed the present 
methods whereby fused silica is melted by means of an electrically heated carbon or 
graphite rod. When the fusion has been brought to the right degree of plasticity the 
rod is withdrawn, and the fusion is drawn, or blown by internal gas pressure, either freely 
or into a mold, or is pressed or rolled without reheating. The essential conditions are 
that the fusion shall not touch the rod, excepting at its relatively cool extremities. The 
most imp. property of fused silica is its low coeff. of expansion—being less than '/¢ of 
that of the best Jena or Pyrex glasses and less than '/29 of the high expansion glasses. 
The relative expansion of rods of fused silica, glass and a metal is shown by illustrations 
of results of expts. at various temps. The phys. properties of fused silica are, briefly, 
it devitrifies less rapidly than silica mixed with any known subs.; d. of transparent fused 
silica is 2.21, while that of the opaque variety is 2.07; its hardness is of the same quality 
as hard glass; its elasticity is 6.6 kg. per mm. as against 6.0 for Jena glass; crushing 
strength about 7 T. per sq. in., 7. e. between that of granite and blue brick; tensile 
strength of quartz fiber, provided the surface is unscratched, is 70 T. per sq. in. Its 
most interesting chem. property is its resistance to acids. This is shown by illus. of 
expts. Fused silica is unattacked by metals and metallic vapors in a non-oxidizing 
atmosphere; it is permeable to gases at high temps.; it has outstanding advantages as 
an elec. insulator, its resistivity at 150° being 500 times that of porcelain. In optical 
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properties it is noted for its high transparency to ultra-violet radiation, visible light, and 
heat. An expt. is described in which a fused silica rod 4 ft. long, and bent through 270° 
has one end heated to incandescence by an oxy-hydrogen blowpipe. The light passes 
through the length of the rod, being guided by internal reflection and emerges at the 
thickened opposite end as a colorless beam. The article is very instructive and well 
illusd. 0, P. BR. O. 
The physical properties of glasses. Fritz Eckert. Jahrb. Radioakt. Elektronik, 
20, 93-275(1923).—A bibliography contg. 383 items is given. These are classified under 
the following headings: collective works; optical glasses and their optical consts.: 
dispersion of optical glasses; absorption of colorless glasses; absorption of colored glasses; 
action of the absorbed energy; the relation between refraction and the compn., pressure, 
and temp.; reflection and elliptical polarization; electro- and magneto-optics; elec. 
and magnetic properties; d., and heat expansion; heat and mol. properties; elastic 
properties; behavior of glasses at higher temp. ‘The relevant matter in each reference 
is summarized and combined in the form of a comprehensive monograph. 
The glass industry. DErLLoyve. Génie civil, 84, 89(1924)—A review of recent 
work, especially in America. CC. 
Sintered glass. ANoNn. Nature, 113, 579(1924).—Filter plates of sintered glass 
have been placed on the market by Messrs. Scott and Co., the Jena glassmakers, ac- 
cording to the Chemiker Zeitung. It is pointed out that these have many applications 
in all branches of chemistry, examples in analytical, preparative and electro-chemistry 
being quoted. Series of filters of stopping powers are marketed. or a 
PATENTS 


Glass manufacture. ELMER Davis. U.S. 1,496,151, June 3. In app. for manuf. 
of glass, a tank having an extended end portion divided into upper and lower compart- 
ments for contg. molten glass, a closable port interposed between 
said compartments for the discharge of glass therethrough, a glass 
conveying trough normally positioned within the lower compart- 
ment having one end extended and supported by means outside 
of said compartment with its inner end supported by its own 
buoyancy in the molten glass, and positioned to receive molten 
glass discharged from said port. 

Forming silica-glass articles. British THomson-Houston Co., Lrp. Brit. 
207,457, March 16, 1923. A method of making articles of fused quartz consists in 
exerting a molding press. on the quartz, while it is plastic, by the expansion that takes 
place when the quartz passes from one modification to another modification of lower 
density. Suitable construction is specified. 

Forming silica-glass articles. British THomson-Houston Co., Lrp. Brit. 
210,707, Sept. 25, 1923. Articles from transparent quartz produced by extruding fused 
quartz through an orifice in a graphite container contain striae. The surface layer of 
the quartz is removed, before it is worked up into finished ware, by mechanical means 
or by treatment with hydrofluoric acid. Cf. C. A., 18, 1557. ‘C. «£.) 


Heavy Clay Products 


Building materials from waste. A. P. Laurig. Nature, 112, 956(1923).—The 
large accumulations of blast furnace slag, cinders, clinkers and burnt shale in the vicinity 
of Edinburgh have given occasion for an investigation as to their utilization for building 
materials. They can be used for brick, cement, and as aggregate mixed with Port. 
cement or plaster of Paris. The general method adopted for the production of bricks 
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is known as the sand-lime process. Briefly, this process consists of mixing the aggregate 
with a certain proportion of lime and water, squeezing it into a brick under a pressure of 
some two hundred tons to the area of the brick and then steaming under high pressure 
or in open steaming chambers. Bricks are now being manufd. by this process from sand, 
blast furnace slag, granulated by being run while hot into water, clinker, town refuse, 
slate dust, and burnt shale from the Scottish oil shale dumps. ©. 2 2:2 


Refractories 


Selection factors in choosing refractories for industrial plant use. O. A. HouGEN. 
Chem. Met. Eng., 30, 737-41(1924).—Contains a table giving the phys. and chem. 
properties of 23 different refrac. mats. M. E. M. 

American magnesite handicapped. Anon. Jron Trade Rev., 74 [16], 1048 
(1924).—Rich deposits of magnesite are on opp. side of this continent from largest con- 
suming steel plants and cannot compete with Austrian imports. Domestic production 
rose with World War but declined with resumption of importation. Table on world 
production of crude magnesite showed Greece leading, with the U. S. second, for 1921 
(Austria not included). Table of consumption in the United States shows 58% of total 
imported in 1921 as against 11% in 1917. 7. 2. 

Best results secured by using fire brick of uniform thickness. MM. S. GEREND. 
Power, 59 [21], 831(1924)—The advantages to be obtained by the use of fire brick of 
uniform dimensions are outlined. Drawings are given illustrating two types of calipers 
for use in sorting out brick of any specified dimension. a m4 

Properties required of refractories for heat treating furnaces. E. B. PRENTICE. 
Fuels and Furnaces, 2 [3], 283(1924).—It is impossible to secure a refractory embodying 
all of the characteristics reqd. in ht. treating furs., in a single material. The consumer 
should, therefore, carefully diagnose conditions with respect to temps., spalling, abrasion 
from charging ware, fluxing from metal scale or fumes from the use of case-hardening 
mats., etc., and then furnish the manufacturer a complete analysis of conditions in 
order that special mixts. may be made when necessary. Diffs. in requirements of hearths 
and piers are pointed out as examples. A refractory with sufficiently high fusion point 
to guarantee efficient results and allowing for an adequate ‘‘factor of safety,’”’ rather 
than one that just “gets by,’’ should be chosen. Spalling can be largely prevented by 
using a refractory coating which raises the fusion point of the surface above the en- 
countered temps. Fusion can be largely prevented by the application of a neutral 


coating or selecting a refractory high in alumina content and correspondingly low in 


silica. 
Whiteware 

New $1,000,000 pottery contains wealth of modern plant equipment. ANoNn. 
Cer. Ind., 2 [6], 359(1924).—Interview with A. V. Bleininger of the Homer Laughlin 
China Company, Newell, W. Va. The plant was designed after the inspection of a 
number of potteries in order that all new ideas of modern plant equipment might be 
considered. The bldg. is 800 ft. in length and 290 ft. in width. The plant is so arranged 
that the ware moves in one direction from the raw material bins to the packing room. 
The bldg. is of monitor type construction which gives excellent lighting conditions. The 
raw materials are unloaded from the cars to the bins by means of a clay unloader. A 
combined scale and batch car which travels on a narrow gage track is used to transfer 
the raw materials from the storage bins to the five blungers. The blungers are lined 
with vitrified paving brick which are placed in staggered formation in order to minimize 
the blunging time. The batches are blunged 40 mins. The slip passes from the blungers 
through a coarse screen and is then pumped into two rough brick-lined agitators above 
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the floor. The slip flows from the rough agitators over a rotary screen covered with 
IIXX silk lawn, flows by the magnetic separator, and into the storage agitator from 
which it is pumped to the five filter presses. These 72-leaf presses are refilled five times 
each day. The cakes are pugged in a horizontal pug mill, cut into 3-ft. lengths, of 
about 75 Ibs. each, loaded into carts and elevated to the working floor where they are 
distributed to 17 jiggermen. Approximately 1000 of the clay cylinders are required 
for one day’s production. The clay body is not aged. A prepared clay storage is pro- 
vided in a damp cellar from emergency only. ‘The jiggers have individual motor drives. 
There are ten revolving stove rooms, heated. with hot air to 120°F, which are used for 
the smaller ware. There are seven especially designed chain driers which have a ca- 
pacity of 125 doz. 7” plate molds. The close regulation of the temperature eliminates 
the loss due to burned molds. Three men are used at each bench. Three stove rooms 
are provided for drying cups to the leather-hard stage. The cup lathes are driven by 
individual motors. The cast handle department is adjacent to the lathes. The casting 
slip is prepared in a separate blunger with the addition of .2% of a mixture of sodium 
silicate and soda ash in equal parts. The slip is supplied to the molds through flexible 
hose. The grog for the saggers is ground in a dry pan and screened. The material 
passing a 4-mesh and retained on a 16-mesh screen is used. The sagger body is prepared 
by soaking layers of grog and clay in pits and then pugging the mixture twice, at least 
24 hrs. being permitted to elapse between the pugging in order to insure a uniform mois- 
ture content. The prepared body is elevated to the main floor by means of a belt ele- 
vator. The saggers are made by hand and on a sagger press. The daily hand produc- 
tion per man is 100 saggers, whereas the press production is 320 saggers. The saggers 
are dried in a hot air tunnel drier on steel pallets supported on suspended cars. It is 
expected, however, to utilize the waste heat from the tunnel kilns in the sagger drier. 
The overhead track makes a loop by the bisque kiln and back to the sagger room. The 
car platforms of the bisque kiln are at shop floor level which facilitates loading. The 
loaded cars before entering the kiln must pass through a pilot gate identical with a cross 
section of the kiln interior. The bisque kiln is 331 ft. in length and holds 53 cars. The 
kiln is operated on a schedule of 80 mins. per car. The car setting is 6 ft. in length by 
5°ft. in width by 5’ 4” in height. This allows extra saggers to be placed one high in 
the middle of the car. The capacity of the cars is 103 jack saggers. There are five 
furnaces on a side burning natural gas and equipped for oil as a substitute. The pyro- 
metric equipment consists of one three-point recording potentiometer, one twenty-point 
indicating instrument, an optical pyrometer and pyrometric cones. The bisque is 
fired at cone 9. The bisque ware is unloaded on a belt conveyor from which it is sorted 
and placed in movable bins. The bisque is cleaned between revolving brushes. The 
glaze frit kiln has a daily capacity of 8 charges of 825 lbs. each. The frit is ground for 
30 hrs. in 5 flintstone lined ball mills. After the glaze has been ground it is sieved 
through a rotary silk lawn, passed over a magnetic separator and into agitators from 
which it is pumped to the dipping line. The dipping is done from fixed tubs in front of 
6 upright mangles each containing 51 shelves. The glost kiln is 301 ft. in length with 
the same cross section as the bisque kiln. There are four furnaces on each side. The 
kiln is operated on a schedule of 40 mins. per car. Kiln atmospheric conditions are 
checked by means of the Orsat app. The same pyrometric equipment is used on the 
glost kiln as on the bisque kiln. The glost ware is fired to from cone 3 to 3'/:. It is 
handled like the bisque as it leaves the kiln. The decorated ware is fired in a tunnel 
decorating kiln on a 15-min. schedule to a temp. of about 1400°F. The kiln has a daily 
capacity of 3000 dozens of ware. For this production less than 300 gallons of oil or 
24,000 cu. ft. of natural gas are required. The plant has a daily production of over 
5000 dozens of semi-vitreous dinner ware. P. D. &. 
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Porcelain as an insulator in electrical engineering. G. BENISCHKE. Keram. 


Rundschau, 32, 215-6(1924). H. G. S. 
Study of the manufacture of electrical porcelain. E. E. Urspan. Keram. Rund- 
schau, 32, 217-9(1924). H. G. S. 
The development of insulators including questions on the construction of the same. 
W. WEIcKER. Keram. Rundschau, 32, 219-21(1924). H. G. S. 
The use of porcelain in the construction of high tension insulators. C. H. Bay. 
Keram. Rundschau, 32, 221(1924). H. G. S. 
The testing of high tension insulators. Brepow. Keram. Rundschau, 32, 
222-5(1924). H. G. S. 
Regarding the mechanical properties of porcelain. E. Greroip. Keram. Rund- 
schau, 32, 225-6(1924). H. G. S. 
Cements for insulators. H. Lurrscuirz. Keram. Rundschau, 32, 226-7(1924). 
H. G.S. 
Stoneware as an insulating material in electrical engineering. E. E. URBAN. 
Keram. Rundschau, 32, 229-30(1924). H. G. S. 
Heat economy in the manufacture of electrical porcelain. F.Graaren. Keram. 
Rundschau, 32, 230—1(1924). H. G. S. 
The insulator question in the modern wireless broadcasting station. B. FREUND. 
Keram. Rundschau, 32, 232-3(1924). H. G. S. 
The lifetime of porcelain insulators. W. Corprs. Keram. Rundschau, 32, 
234-6(1924). H. G. S. 
The development of the German electrical porcelain industry. W.Hutu. Keram. 
Rundschau, 32, 236-7 (1924). H. G. S. 


The million volt test for porcelain insulators at the porcelain factory in Freiberg, 
Saxony. O. NAuMANN. Elektrotechn. Z., 45, 177-80(1924); 12 illus—A detailed ac- 


count of the installation. 8: 4.) 
Improvements in porcelain insulators. E. RosenrHaL. Flec. World, 83, 575-6 


Equipment and Apparatus 


Repair of leaky calorimetric resistance thermometers. J. D. Davis ANp H. 
M. Cooper. Ind. Eng. Chem., 16 [6], 579(1924).—The writers describe and _illus- 
trate the construction of calorimetric resistance thermometers, pointing out the advan- 
tages of use and difficulty in usual method of repair. They have found a rapid and 
easy method to repair this type of thermometer when moisture has been introduced 
into the case. The thermometer case is opened by cutting the solder joint at the lower 
end of the case and the glass drying capsule is removed, thus leaving the case open at 
both ends. A test tube large enough to contain the thermometer tube and glass outlet 
is filled with paraffin at about 130°C and the thermometer tube is immersed in the hot 
paraffin, the temp. being maintained for about 30 min., or until bubbles of air and steam 
are no longer evolved. After this, the tube still containing the thermometer is allowed 
to cool and finally broken away from the solidified paraffin. This is carefully chipped 
away from the thermometer, the tip is resoldered and the head sealed again with De- 
Khotinsky wax and the thermometer is ready for use. The drying tube may, of course, 
be eliminated. Thermometers that have developed leaks and have been sealed in the 
above manner have shown no change in the ice point, proving that the original charac- 
teristics have not been altered. The lag for one degree temp. change is not appreciably 
changed, this being about 5 sec. R; D. i. 

Design and operation of a colloid mill. W. A. McLean. Chem. Met. Eng., 30, 
675-7(1924).—Describes a mill invented by F. J. E. China, of London, and used com- 
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mercially for a year. The mill will disintegrate solid, plastic, or liquid masses into 
colloidal particles whose dimensions are one micron or less in diam. In design the mill 
consists of a rotor with a smooth face upon the frustrum of a cone, turning within the 
similar surface of a stator, the whole enclosed in a casing. Thus there are two variables 
in operating the mill; the clearance between rotor and stator, which may be from 0.002 
in. up, and the speed of rotation, which may vary from 1000 to 20000 r. p. m. Solids 
must first be ground to about 150-mesh and suspended in a liquid medium. The cen- 
trifugal action of the rotor sucks the liquid through the inlet at the bottom of the mill, 
through the space between rotor and stator, and out through a discharge above the 
rotor. From 1 to 2.5 tons of feldspar per hour may be ground to colloidal fineness, with 
the passage of 3.5 to 5 T. of water medium. A discussion of the disruptive forces used 
by the mill is given, together with figures on power consumption. M. E. M. 
Continuous grinding in the ceramic industry. ANON. Chem. Met. Eng., 30, 
783—4(1924).—A description of the new plant of the Amer. Grinding Co. Feldspar, 
silica and clay are ground by a continuous process, to —200 mesh. The raw mat. is 
ground wet in a Hardinge mill, passes through 2 Dorr classifiers and a Dorr thickener, 
is dewatered on a vacuum filter and delivered to a tunnel drier. M. E. M. 
Industrial kinetic elutriation. L. ANDREWs. Chem. Trade Jour. and Chem. Eng., 
74, 403(1924)—A. describes an elaborate ‘‘kinetic’’ fractionating elutriator. The 
water suspension is forced, at high velocity, tangentially into a stationary annular cham- 
ber. The centrifugal force on the suspended particles in this rapidly rotating liquid 
gives the initial sepn. The fractions are further purified 2 or 3 times by ordinary 
gravitational elutriation. P. W. K. 
The determination of the viscosity of highly viscous substances. E. BERL, M. 
IsLER AND A. LANGE. Z. angew. Chem., 37, 128-31(1924).—A simple app. is described 
for the accurate detn. of the viscosity of highly viscous materials. It consists in measur- 
ing the time required to withdraw a plunger immersed in the material a short distance 
under the influence of the force exerted by a known weight. The plunger is suspended 
from the left-hand side of a balance arm so that it dips a given distance into the viscous 
material. Weights are added to the right-hand balance pan until the balance is in equil. 
in this position. A certain addl. weight is then added and note made of the time re- 
quired for the balance pointer to swing from the equil. position over a given no. of scale 
divisions. B: 43) 


Kilns, Furnaces, Fuels and Combustion 


Automatic control of a tunnel kiln. I. P. Dresser. Fuels and Furnaces, 2 
[1, 2, 3], 33, 125, 249(1924).—This is a series of articles describing the opern. of a 
Dressler car-tunnel kiln burning spark plug porcelain at the plant of the Champion 
Porcelain Company, Detroit, Mich. The Ist article deals largely with a general de- 
scription of the construction of a Dressler car-tunnel kiln and is accompanied by photo- 
graphs illustrating the subject matter. Mention is made of the ht.-resisting qualities 
of present-day porcelain ware for spark plugs and the necessity fer accurate burning 
control, both as to temps. and atmospheres in the kiln. Method of controlling the gas 
pressures by installation of a sensitive regulator in the main line is given. Since the 
gas supply was made up of coke-oven, retort and carburetted water gases, which are 
pumped in either singly or mixed, some device had to be developed for overcoming wide 
variations in B.t.u. content of the gas supply and also varying densities when attempting 
to maintain the proper reducing, neutral or oxidizing atmospheres at the proper points 
in the kiln. The 2nd article deals with the description of the app. devised and success- 
fully used for this purpose and is also accompanied by drawings and photographs. The 
3rd and last article describes the mechanism developed for controlling the auxiliary 
burners which determine the kiln atmospheres. Electrical CO and CO, meters now 
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available have been found inadequate, because as successive bungs of saggers come 
opposite the gas sampling points, due to the movement of the cars, a very distinct varia- 
tion in the gas passing into the recorders takes place and this has the effect of throwing 
out any adjustment depending on the reading. The articles offer a very interesting and 
informative description of the methods utilized in controlling burning where the utmost 
efficiency must be combined with absolute uniformity of a product possessing exacting 


requirements which is produced under definitely known conditions. o> Ae 
Geology 
Steatite. ANon. Keram. Rundschau, 32, 233-4(1924). H. G. S. 


The gypsum deposits of southwestern Persia. J. V. HARRISON. Econ. Geol., 19, 
259-74(1924).—The paper records field observations on the occurrence of gypsum in 
southwestern Persia, with special ref. to the light they throw upon the origin of the 
deposits of this mineral. Proof is available that it has been produced in part by chem. 
replacements of limestone. Porous variable limestones of Persia are regarded as de- 
posited from soln. subsequent to the gypsum in which they occur. The gypsum oc- 
curring with the Eocene limestone is regarded as due entirely to the metamorphic action 
of sulphur-bearing soln. from the mudstones upon the limestones. Some of the Fars 
gypsum owes its origin to a similar chem. action on the limestones of that formation 
and some to deposition from evapg. soln. The metasomatic gypsum has been forming 
since Pliocene times and continues to form at the present day. C. W. O. 

Bauxite and laterite occurrences (India). ANon. India Geol. Surv. Memoirs, 49 
[1], 287.—A well-balanced survey of the known facts regarding the bauxites and laterites 
of the world. Mr. Fox discusses in his Ist chapter the mode of occurrence, physical 
characters, mineral constitution, chem. compn., origin, age and economic uses of baux- 
itic laterites. His 2nd chapter is a detailed description of the occurrences in India, 
and the third chapter is a summary of the facts known regarding the bauxites and later- 
ites of extra-Indian countries. The final chapter gives a summary of the chief points 
of each paper of importance previously published on the subject. In dealing with the 
constitution and origin of bauxite, F. has made a definite advance upon the previously 
recorded ideas, for he has applied the newly developed science of colloid chemistry to the 
constitution of bauxite, and has directed attention to the remarkable way in which the 
lateritic hill-caps in Peninsular India fringe, as well as lie on, the Deccan trap area and 


probably represent the decomposition product of the trap and its outliers. 
0. Ps Ro. 


Chemistry and Physics 

New method of making the Koerner rational analyses of clays. G. KEPPLER 
AND H. Ippacu. Sprechsaal, 56, 356-7(1923)—The Koerner method of conducting 
rational analyses (Sprechsaal, p. 775 (1903)) is exact, rapid and economical in chemi- 
cals. In this method the colloidal silica remaining undissolved is removed with a 
0.5% HF soln. This requires the use of a 250-300 cc. platinum dish which is too 
costly. K. and I. modified this method so that the cheaper hard rubber casseroles may 
be used instead. There is a big difference in the ht. condy. of the hard rubber and 
platinum casseroles. A platinum casserole with a certain amt. of water at 17°C when 
placed upon a water bath reaches 80°C in 2 mins. and 91°C in 5 mins. while a hard rub- 
ber casserole with the same amount of water reaches 28°C after 5 mins. and only 60°C 
after 30 mins. In the new method allowance is made for this difference in ht. condy. of 
the types of materials. 0.5 gr. of pulverized clay is placed in a casserole and 75-100 
cc. of H,O are added. The clay is thoroughly stirred until no lumps are present. After 
adding 10 cc. concd. H;SO, the mixt. is covered with a watch-glass and allowed to 
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stand a number of hrs. in air and then is strongly heated over an asbestos gage after 
which the H2SQ, is volatilized. The residue is treated with H:O on a water-bath during 
which treatment the bases go into soln. The SiO, and the feldspar remain as the residue. 
After filtering through a double filter the residue is thoroughly washed with a 0.5% 
HCI soln. ‘The residue from the filter is transferred to a hard rubber casserole (20 cm. 
in diam. with a wall 3 mm. thick) and 200 ce. of boiling H,O together with 2.5 grs. 
40% HF, stirring with a hard gum rod. After stirring for 2 mins. the HF is neutralized 
by adding NaOH drop by drop. The quartz and feldspar are then remdved by double 
filtration. ‘The residue is washed first with H,O, then with HCl and then again with 
H:0. By volatilizing the SiO. and detg. the alkalies the feldspar content can be detd. 
H. G. 
Permeability of building materials to gases. ENGINEERING COMMITTEE OF THE 
British Foop INVESTIGATION Boarp. Chem. Trade Jour. and Chem. Eng., 74, 122 
(1924).—The permeability of bricks, plasters, concrete, and other building mat. was 
measured, using air, coal gas, and CO,. Great differences were found even in the 
same mat. The vol. of gas flowing through a wall in unit time was found to be propl. 
to the area and pressure difference and inversely propl. to the thickness. Various 
coatings and paints were also tested for their effectiveness in reducing the permeability. 
P. W. K. 
Colloid chemistry. E. K. Riga. Chem. Trade Jour. and Chem. Eng., 74, 
127(1924).—A gen. survey of the chemistry of solids dispersed in gases or liquids is given, 
including a discussion of the electric endosmose of clay. P. W. K. 
The modern concept of solid solutions. Z. JEFFRIES AND R. S. ARCHER. Chem. 
Met. Eng., 29, 923-6, 966-9(1923).—The authors have compiled the accepted theories 
of solid solns., and give a brief discussion of their formation and properties. The ques- 
tion is handled entirely from the metallurgical standpoint. M. E. M. 
Investigation of the thermal dissociation of the hydrated aluminosilicates, prehnite, 
zoisite and epidote. E.Norin. China J. Science & Arts, 1, 390-403(1923).—These 
minerals when exposed to heat dissociated into compds. sol. in HCl. The progress of 
the dissociation was detd. by 20 mins. extn. with 7% HCl. The amt. of SiO, liberated 
was detd. by 20 mins. extn. with 5% sodasoln. Dehydration curves are drawn. The 
dehydration temps. detd. are: prehnite 725-50°, zoisite 900—70°, epidote 900-1000°. 
The HO in prehnite is shown to be constitutional. W.H.A. (C. A.) 
Aluminium-titanium alloys and the influence of titanium on aluminium. E. 
VAN ERCKELENS. Metall u. Erz 20, 206—-10(1923).—AlI-Ti alloys contg. up to 30.7% 
Ti corresponding to the compd. Al;Ti have been investigated. This compd. forms 
neither eutectic nor solid soln. with Al, the solidus in the series being a straight line at 
657°, the m. p. of Al. The liquidus rises very sharply, with increase in the Ti content, 
in a smooth curve to a max. at 1325° and 30.7% Ti. The alloy with only 2% Ti com- 
mences to solidify at about 1000° with the sepn. of Al,Ti, followed by freezing of pure 
Al. The microstructure of the alloys shows needles of very hard AlsTi embedded in a 
soft ground-mass of pure Al. The effect of Ti on the tensile properties of Al is to in- 
crease the ultimate strength up to about 1%, then rapidly to reduce it. The hardness, 
sp. elec. resistance, and resistance to corrosion are all increased with increase in the Ti 
content. The chief value of Ti in Al alloys would appear to be in its great affinity 
for N and O; by the removal of these impurities the phys. properties of the metal are 
greatly improved. (Ca 
Plasticity. I. OrroRurr. Z. anorg. aligem. Chem., 133, 187-92(1924).—Plastics 
may contain one or several components. Fine grinding undoubtedly helps develop 
plasticity, but the most important factor is the development of an active surface on the 
particles by means of a sol-forming agent. Acids are most effective with basic oxides 
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and bases with acidic oxides. A certain concn. of H or OH ion is most effective as a 
sol-forming agent. Cf. Podszus, C. A., 11,3406. II. Plastic materials from zirconium 
dioxide. Orro and Joser Moczaua. Ibid., 193-219, 416.—ZnO, is very slightly 
plastic and ware made from it has walls which are too thick; hence the effort was made 
to secure greater plasticity. The oxide, 99.65% pure, was heated to 1450° and ground 
while wet to 0.5 uw. When treated with acids or with salts which give an acid reaction 
a surprising amt. of plasticity was obtained. After using HNOs, the liquid was sepd. 
by ultrafiltration and it was found that 0.185 milliequivalents of acid had been adsorbed. 
Nearly the same value was found with other acids. The adsorption is directly pro- 
portional to the time of grinding. The plasticity was judged by the behavior of the slip 
in the molding. It was found that the plasticity of the oxide can be destroyed by wash- 
ing free of acid and that the plasticity also disappears on standing, but in either case it 
can be restored by the addn. of acid to activate again the surface of the particles. The 
theory of the active surface is based upon the formation of a basic salt which unites with 
acid and ionizes to form the micellion. Measurements of the shrinkage and porosity 
of the excellent ware made from ZrO, are given. The porosity may be reduced by addns. 
of clay, ThOe, etc. III. Plastic materials from aluminium oxide. Orro RUFF AND 
GoeBEL. Jbid., 220-9.—Plastic material may be prepd. from Al,O; just as 
from ZrO, and it can be used in prepg. ware for resisting high temps. The materials 
must be highly dispersed, and the surfaces of the particles must be activated by means 
of acids. The materials burn without difficulty, giving a clear ring when burned at 
1500° or above. Imperviousness is to be secured by using higher burning temps. or 
foreign oxides such as ZrOs. C. 2.) 

The colloidal nature of clay. A. Fopor anp B. SCHOENFELD. Kolloidchem. 
Beihefte, 19, 1~46(1924).—The clay was ground, sifted, made into a paste with water, 
acidified with HNO, and allowed to settle. It was then washed by decantation until 
the supernatant liquid remained turbid. Samples of the soil were shaken up in glass 
cylinders with water and solns. of electrolytes and the rate of sedimentation observed. 
NH,OH in small amts. favors suspension of the clay. In larger amts. it causes aggre- 
gation of the particles but not coagulation. Cataphoresis expts. show that even in these 
high conens. the NH,OH increases the charge on the particles. NaOH in small amts. 
favors suspension, slightly higher concn. ppts. the larger particles but not the smaller 
ones, while still higher concns. ppt. completely. As with NH,OH, the Brownian move- 
ment ceases in solns. contg. much less NaOH than is required to cause coagulation or 
to remove the charge on the particles. The phenomenon of “‘reliquefaction” of clay 
whereby an amt. of NaOH sufficient completely to coagulate a suspension on standing 
becomes insufficient to prevent its suspension again, is explained on the basis of pep- 
tization of the clay by the alkali with resulting increase in sp. surface and therefore in 
concen. of NaOH required for coagulation. The amt. of NaOH required to coagulate 
a given suspension depends both on the pH and on the concn. of clay. Ca(OH): coag- 
ulates clay suspensions in relatively low concn. The absorption isotherm was found 
to hold for the adsorption of both NaOH and Ca(OH)s. On washing out the Ca(OH), 
from the coagulated clay it did not regain its original adsorptive power for Ca(OH)». z i e 
The coagula produced by alkalies appear swollen while those produced by acids have 
a “conglomerate”’ consistency. Small concns. of salts favor suspension; larger ones cause 
coagulation. If the optimum amt. of alkali for suspension is present, however, salts 
coagulate more slowly. The phenomenon of protective action is exhibited by humic 
acids as well as by phosphates. The protective action of phosphates is not a matter 
of pH. The phosphates are adsorbed by the clay in small amts. F.i,. B 1 Ad 

Some new standard melting points at high temperatures. H.S. Rosperts. Phys. 
Rev., 23, 386-95(1924).—M. ps. of common inorg. salts, detd. by a crucible method, 
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using calibrated thermels, are suitable for the calibration of thermels. The flatness 
of the heating curve is a sensitive test for purity. Detailed suggestions as to technic 
are given, also a convenient method of using pure metal strips or wires in calibration. 
Results are as follows: K2Cr2O7, 397.5° = 0.5°; (30.5 NaCl + 69.5 NasSO,), 627.0° = 
0.5°; KCl, 770.3° = 0.5°; NaCl, 800.4° = 0.5°; NasSO,, 884.7° = 0.5°; K2SO,, in- 
version 583° = 1°; m. p. 1069.1° = 0.5°; 1304° = 5°. 

Physico-chemical phenomena in glass making and ceramics. ALBERT GRANGER. 
Chaleur et industrie, 5, 34-7(1924).—An address. A. P.-C. (C. A.) 

Influence of certain fluxes on the softening temperature and fluidity of a mono- 
silicate mixture of lime and silica. W. S. Patterson P. F. Summers. Bull. 
Inst. Mining Met., No. 233(1924).—The fuel consumption of a furnace may well be 
governed by the temp.-viscosity relations of the slags formed. ZnO, MgO and AI,O; 
require the most superheating and in practice would require a considerable fuel expen- 
diture to render them sufficiently fluid to flow from the furnace. With high percentages 
of Al,O; the slags are particularly viscous. Although FeO and Fe,O; yield slags which 
are extremely fluid, their presence in large amts. may raise the sp. gr. to an undesirable 
extent, and prohibit a satisfactory sepn. of metal from slag. When 2CaO.SiO; is cooled 
down, the transition from the 8- to the y-form occurs at 675° and is accompanied by 
a vol. change of nearly 10%, resulting normally in the disintegration of the silicate. 
During the measurements of the softening temp. of the silicate mixts., this tendency 
to powder was particularly noticeable with some bases, with others it was suppressed. 
When 25% of the CaO had been replaced with FeO, FesO;, SnO., MgO, or Al.O;, none 
of the cones disintegrated on cooling, these bases being very active in suppressing the 
change. ZnO and PbO did not suppress the 8- into y-change up to 75% CaO replace- 
ment; but above this amt. none of the cones fell to powder on cooling. 


E. F. P. (C. A.) 


General 
In Russia there has been organized a fourth service arm, the “Dobrokhim,” or 
“chemical volunteers.” London Times, May 22. H. H. S. 


Foundry school established in France. VinceENtT DELPoRT. Jron Trade Review, 74 
[15], 992(1924).—The first school established in France for training engineers specially 
for foundry management was opened in Paris, Jan. 7, 1924. <A limited number of stu- 
dents from foundries and engineering schools are chosen by competitive examination 
for one year course in foundry practise, previous training in math., phys., chem. and 
drawing being required. Be 

Sawdust as a fuel for gas production. Harroip DorMAND. Power, 59 [22], 
862(1924).—The production of gas from sawdust is described; pictures of the gas pro- 
ducer are shown. The disposition of sawdust in some industries presents a difficulty. 
The burning of sawdust under boilers has not been carried out entirely successfully. 
The present installation makes gas to run a gas engine at a lumber mill. Apparently 
gas from sawdust for power purposes is entirely possible with the correct type of pro- 
ducer. 3. 

How relative drying time may be approximated. E. B. ATWATER AND R. A. 
BorusLaAND. Chem. Met. Eng., 29, 226-30(1923).—Drying tests were made on various 
mats., using a steam-heated pan drier. Samples from the charge were analyzed for 
moisture at regular intervals until the mat. approached zero moisture. Curves, in 
which per cent moisture is plotted against time, are given for coal, sawdust, gypsum, 
fire clay and sand. While the absolute time shown on these curves applies only to 
the drier used, the relative time required for drying any mat., between two moisture 
limits, applies to any drier. M. E. M. 
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Stoneware clays. Aix Cornitie. Rev. Mat. Constr. Trav. Pub., 175, 75-6B 
(1924).—The following are some French clays which when used alone give good quality 
stoneware. ‘They are also noted for their wide heat range. 


St. amant en 
Puisaye Ramberviliers (Vosges) 
Crud Washed 


Dion (Allier) (Nievre) rude 

Water and Ignition loss 7.65 10.86 7.98 7.66 
SiO. 62 .32 64.17 65 .94 48 .63 
Al.O; 25.74 20 .56 20.13 30.71 
Fe,0; 1.90 1.01 1.76 3 .67 
TiO» tr. 0.82 tr. tr. 
CaO 0.17 0.23 0.44 - 0.26 
MgO 0.37 tr. 0.77 2.24 
Alkalies 2.05 2.20 3.37 6.70 
Fusion Range, Cone 9 6-8 4-5 less than 4 


L. N. 

Silicate of soda for treatment of concrete roads. ANON. Nature, 112, 953(1923).— 
Silicate of soda is being more and more used for surface treatment of concrete. Chem. 
reactions that result from the application of a dilute soln. of silicate of soda to concrete, 
are very complicated, but seem to include the combination of the silicate with free 
hydrated lime liberated in the setting of cement to give a lime silicate, which forms a hard 
compd.: the net result is the formation of an intensely hard outer skin—in which all 
the pores have been completely filled up—strongly resistant to abrasion and dusting, 
and largely waterproof. It is essential that the silicate of soda be sprayed over the road 
in the form of a very dilute soln., viz., 1 of the liquid neutral silicate to 4 of water, while 
the silicate of soda must be prepd. for the specific purpose, with a fairly high ratio of 
silicate of soda. As is well known, very many grades are supplied, from a low-ratio 
product containing 1.60 molecules silica to 1.00 mol. soda (Na,O) to a very high-ratio 
grade with over 4.00 mols. silica. The right brand to use is a matter of experience and 
research, but the results, under proper conditions, are remarkable, and constitute a 
factor of national importance in the upkeep of roads. 

English China Clays, Ltd. Anon. Oil & Color Trade Jour., 65, 1355(1924).— 
Eng. China Clays, Ltd., report for 1923 states that the vol. of business was greater, both 
in home and export markets, than in the preceding year, but the demand for china 
clay in the world’s markets is still below pre-war levels. Until Russia and Central 
Europe again become effective customers the capacity of china clay companies will con- 

- tinue largely in excess of the world’s demands. O. P. R. O. 


PATENTS 

Apparatus for and process of making saggers. EUGENE 
A. Huts AND JosEPH F. Moranz. U.S. 1,496,642, June 3. 
The combination in means for forming saggers and other 
bodies of green clay, of a molding press; a removable plate 
on which a sagger is formed; a slatted tray on which the 
plate, with the sagger, is placed; a stop partly encircling 
the sagger, said stop having pins engaging the tray so that 
the plate can be withdrawn to allow the sagger to rest 
directly on the tray. 

Smoke abatement. E. Mumrorp, F. Mumrorp and W. H. Mumrorp. Brit. 
210,581, Dec. 8, 1922. A soln. of 1 lb. CaCl, in 5 gals. H.O is sprayed over the fuel on 
a furnace grate to minimize the evolution of smoke. NaNO; or KNO; may also be 
added to the soln. (C.. &:) 
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The Silica Refractories of Pennsylvania. E.S. Moorge and F.G. Tayior. Penn- 
sylvania Topographic and Geologic Survey, Bull. M3, 100 pp., 1924. 

A comprehensive report on the silica refractories industry of Pennsylvania. The 
report includes chapters on the mica-schist quarries of eastern Pennsylvania; the geologi- 
cal formation, character and extent of the various deposits of quartzite; quarrying 
methods; descriptions of properties and plants of companies quarrying quartzite or 
making silica brick; the manufacture of silica brick; and chemical and phsyical proper- 
ties of the silica minerals and of silica brick. 

In 1920 Pennsylvania produced 73% of the quantity and 71% of the total value of 
silica brick manufactured in the United States. All of Pennsylvania’s production, 
except that from two plants, comes from the formation known as the Tuscarora or 
Medina quartzite. The two exceptions use the Chickies quartzite (upper Cambrian age) 
in southeastern Pennsylvania. Certain portions of this formation are mica-schist 
instead of quartzite. Certain grades of mica-schist are split into slabs and used for 
refractory purposes. 

The Tuscarora formation is Silurian in age and nonfossiliferous except for a peculiar 
fossil Arthrophycus allegheniensis. ‘This formation is the greatest mountain-forming 
rock in central and south-central Pennsylvania and extends from near Williamsport 
on the northeast to across the Maryland line near Cumberland. A characteristic 
feature of the formation is the great areas of white broken rock or talus known as ganister 
floes, varying in thickness from 1 to 35 feet. The most striking floes are near Hollidays- 
burg, Point View, Water Street, Mt. Union and in Lewistown Narrows. The large 
floes are much in demand for the manufacture of silica brick. Sixty-five samples of 
Tuscarora quartzite throughout the state were analyzed, fusion point determined, and 
results tabulated. The most favorable areas are in Center, Blair, Bedford, Hunting- 
don, Mifflin, and Juniata counties. In the southern part of the state much of the rock is 
too soft and crumbles readily. 

Companies which quarry quartzite and make silica brick are: Harbison-Walker 
Refractories Company, Superior Silica Brick Company, Federal Refractories Company, 
General Refractories Company, United States Refractories Company, Haws Refractories 
Company, Van Dyke Silica Brick Company, and E. J. Lavino Refractories Company. 

J. Spotts McDowELL 

Effect of Storage of Cement. Durr A. ABrams. Structural Materials Research 
Laboratory, Lewis Institute, Chicago. Bull. 6 (1924). 

Tests were made in order to determine the concrete and mortar-making properties 
of 3 different lots of Portland cement which had been stored up to 5 yrs. in sacks under 
different conditions. The cements were purchased from dealers’ warehouses and stored 
in the Testing Laboratory, in the basement of Lewis Institute, and in a shed in the yard 
for 2 yrs. After 2 yrs. all cements were stored in the Laboratory. In general the ce- 
ment was stored in lots of 800 to 1200 lbs. in standard cotton sacks; in one group of tests 
2 brands of paper sacks were also used; in another group the cloth sacks were covered 
with thin layers of hydrated lime and Portland cement. Upon receipt of the cement, 
and after storage for 3 mos., 6 mos., 1, 2 and 5 yrs., concrete and mortar specimens were 
made for test at ages of 7 and 28 days, 6 mos., and 1 and 2 yrs. 

This investigation included compression tests of about 1250 6-by 12-in. concrete 
cylinders, 1300 2- by 4-in. cylinders of 1:3 standard-sand mortar, and about 500 mis- 
cellaneous tests. 

The following are the principal conclusions: 

(1) There was an appreciable loss in strength of Portland cement due to storage 
in small lots in sacks for all conditions covered by these tests; the loss was greatest for 
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the cements stored in the shed, and least for those stored in the laboratory. Basement 
storage was almost as severe as outdoors. The loss in strength was greater for the first 
3 mos. of storage than for later 3-mos. periods. In general the concrete strengths for the 
cements stored in the shed 1 yr. and longer were about 80% of those for cement stored 
in the laboratory. The deterioration shown by these tests was probably greater than 
would be found in a larger lot of cement stored in sacks under similar conditions. (2) 
The effect of storage of cement was found to be largely a question of the age at which 
concrete or mortar tests were made. The early tests showed a much greater loss in 
strength due to storage of cement than tests at later ages. It is of the utmost im- 
portance that the strength of the cement was not permanently reduced as shown by the 
early tests; cements stored in shed for 3 mos. gave an average “‘strength-ratio”’ of 73% 
(as compared to the original strength of concrete) when tested at 7 days, 75% at 28 days, 
and 84% when tested at 6 mos. to 2 yrs. Similar relations were found for the other con- 
ditions of storage. (3) After storage of cement in shed for 3 mos. the average strength- 
ratio for the ages at which tests were made was 80%; after storage for 6 mos., 75%; 
1 yr., 60%; 2 yrs., 46%; and 4'/: yrs., 45%. (4) Two brands of paper cement sacks 
gave results which did not differ materially from cloth sacks when used for storing cement 
for periods up to 4'/2 yrs. (5) A thin covering of Portland cement or hydrated lime 
over cement in cloth sacks showed some advantage, but not sufficient to justify the cost 
of this method of storage. (6) It appears that the deterioration of cement in storage 
is due to absorption of atmospheric moisture, which causes a partial hydration which, in 
turn, exhibits itself in the lower strength-ratios for concrete, particularly at the early 
ages. DA. 
New Book on Practical Pyrometry. Believing that enough thermo-electric pyrom- 
eters are in use to warrant a special publication on their installation and care, The 
Brown Instrument Company, of Philadelphia, has recently published a 72-page book 
covering this subject thoroughly. It is entitled “Instructions for Installation and Care 
of Thermo-Electric Pyrometers.’’ There is hardly a man who works with pyrometers 
who does not at sometime desire information regarding protecting tubes for thermo- 
couples, and various methods of wiring indicators and recorders, methods of eliminating 
cold junction errors, methods of installing couples, and of checking thermocouples, wir- 
ing, or the accuracy of the instruments. These subjects are gone into from the practical 
and theoretical angles, as well as such other subjects as open, and conduit wiring, mount- 
ing the instruments, locating defects in the thermo-electric circuit by various means, and 
many other points which will be of immense interest to the man who has to work with the 
equipment from day today. This book also contains temperature Millivolt Equivalents 
for thermocouples and conversion of Fahrenheit and Centigrade Scales. It is free to 


users of pyrometers. 


LIESEGANG, RAPHAEL Ep.: Kolloide in der Technik. Dresden und Leipzig: 

Theodor Steinkopf. 157 pp. 3.50 M. Chapter XII deals with Colloids in Ceramics. 
H. H. S. 

MULLER, Ericu: Die elektrometrische Massanalyse. Dresden und Leipzig: 

Theodor Steinkopf. (1923) 159 pp. 4.50 M. (The end-point of a titration is ob- 
served by change of potential of the solution.) H. H. S. 

Grsss, W. E.: Clouds and Smokes: The properties of disperse systems in gases 

and their practical applications. London: J. & A. Churchill, 1924. xiii, 240 pp. 10s. 
6 d. H. H. S. 

Testing (New Journal). CHARLES O. ReErD, Editor. Vol. 1, No. 1 appeared in 

Jan., 1924. Publ. monthly by the Pullman Publishing Co., Pullman Bldg., New York, 
N. Y. #3) 
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About a year ago we located on one of our properties a large deposit of high 
grade clay—a new quality The clay has since been subjected to laboratory 
and commercial testing with most satisfactory results, and we are now ready 
to offer it to the trade, with full data as to its working qualities. 


“ATLAS” Ball Clay can be depended on for uniformity of quality. The 
deposit is 50 feet thick, and the clay has been proven uniform throughout the 
entire thickness. Ninety-five per cent of the material handled is a commercial 
product, and this means a low cost. This is without doubt one of the most 
uniform large bodies of clay yet discovered. 


“ATLAS” Ball Clay can be depended on to improve the color of any white 
ware body. Its iron content is only 0.064, nearly as low as the iron content of 


the best grade of English China Clays. 


“ATLAS” Ball Clay can be depended on to decrease losses. It is a very 
strong clay in the clay state, and due to its good color it can be substituted for a 
portion of the china clay with a resulting increase in the strength of the body 
and decreased losses in the clay state. It will not fire crack as it has a very low 
combined water content and an open grained texture. 


We shall be pleased to have an opportunity to furnish you samples and further 
information. 


R. T. VANDERBILT COMPANY 
50 East 42nd Street, New York, N. Y. 


\ERB/ 
AN 
f 


SS CHEROKEE 


™~ 


CLAY 


pROY 


ee (When writing to advertisers, please mention the JOURNAL) 


6 
ATLAS 
% CLAY & 
hy, 3s 
IN PRO 
HERCULESS 
% CLAY & 
hy, 
iN PRO 


BULLETIN 


of the 
American Ceramic Society 


A Monthly Publication Devoted to Proceedings 
of the Society, Discussions of Plant Problems, Discussions 
of Technical, Scientific and Art Questions and 
Promotion of Codperative Research 


Edited by the Secretary of the Society Assisted by Officers of the Industrial Divisions 


Mary G. SHEERER G. E. Barton W. D. Gates 

H. Kine Art A. N. Finn Glass B. Ravc.ives } Cotta 
. R. DANIELSON . A. HARVEY : . T. OWENS eavy Clay 

H. G. Wo.rram | Enamel R. F. Fercuson Refractories 4° p’ porrs Products 


F. H. lop; 
C. Tretscuer j White Wares 


OFFICERS OF THE SOCIETY TRUSTEES 
R. D. Lanpruo, President A. F. GREAVES-WALKER, 
Vitreous Enameling Co., Cleveland, Ohio F. H. RippLe 
August Staudt, Vice-President F. H. RHEaD 
Perth Amboy Tile Works, Perth Amboy, N. J. R. R. DANIELSON 
H. B. HENDERSON, Treasurer J. C. Hosterrer 
Standard Pyrometric Cones, C. Forrest TErrt 
1538 N. High St., Columbus, O. J. S. McDowELL 
Ross C. Purpy, General Secretary R. L. CLARE 
HELEN ROWLAND Fox, Assistant Secretary C. C. TREISCHEL 


Emity C. Van Scnorck, Assistant Editor 
Lord Hall, O. S. U., Columbus, O. 


Vol. 3 : August, 1924 No. 8 
EDITORIAL 
COLLABORATION IN RESEARCH 
Not long ago college men in ceramics were called “high brow,”’ ‘“‘not 


practical.’’ This adverse attitude toward them was the rule. Those 
college men who were succeeding in industrial positions were believed to 
have had exceptional ability or advantages. Technical research would 
not be tolerated. Years of experience was considered to be the only sesame 
to ceramic wisdom. ‘“T'rade secrets’? and the ‘‘Formula Book’’ were 
jealously guarded. Manufacturers would not collaborate together. 

How different it is today. Men trained to use the fundamental science 
data and methods are largely employed. They are considered essential 
even by the craftsmen. Formulae are not guarded so jealously. Manu- 
facturers are collaborating more freely in things technical. Collective 
support of researches is now the rule. Ceramic manufacturers of the same 
sort of ware have for a few years past been supporting technical researches 
through their respective trade associations and now the different trade 
associations are to engage in joint support of technical investigations. 
They realize that only thus can they most quickly and most assuredly ob- 
tain lower manufacturing costs and establish the utilitarian superiority of 
their product. 

A Ceramic Institute is almost beyond the “possibility” stage. The 
report of an organizing meeting in which eight associations participated 
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is given on page 317 of this Bulletin. The trade press has frequently 
printed notices of the developments in the idea of collective researches by 
trade associations. The Ceramic Institute is well nigh a reality. 

Members of the AMERICAN CERAMIC SOCIETY must be acquainted with 
and assist their Society in keeping in line with this forward moving enter- 
prise. Collective support of technical investigations has been the So- 
ciETy’s chief aim. It cannot do else than to give this new movement 
every encouragement and assistance. 

There is. another enterprise by our ceramic trade associations which 
‘should be encouraged. In editorials and in news reports the Society 
has hailed with delight the idea of regional Foremen Institutes. The 
Refractories Manufacturers Association has for a year or more conducted 
quarterly meetings of Foremen Institute with resulting inspiration and 
information to the men who are leaders in their members’ plants. Such 
meetings of foremen from neighboring plants manufacturing like goods by 
practically the same methods and equipment will surely result in lower 
cost of production and better quality of ware. A larger appreciation of 
the user’s problems and a keener desire to solve them with their product 
is given to the factory bosses. A closer bond of mutual responsibility 
and a more responsive desire to assist is obtained between the salesmen 
and the factory foremen. These Foremen Institutes are most excellent 
enterprises. 

There is another coéperative activity under consideration with full 
expectancy of early adoption. Some of the trade associations are planning 
for mid-year and annual meetings of the technologists from their member 
companies’ plants to be held at the same time and place of meeting of the 
trade managers. This is another evidence of a rapidly growing appre- 
ciation of the money value of collaboration in technical investigations. 

The AMERICAN CERAMIC SOCIETY cannot fail to give to these new co- 
operative research enterprises that same encouragement and assistance 
which it has given to establishment of ceramic laboratories in the federal 
and state institutions. There need be no worrying about overlapping of 
activities. Such overlapping as there will be for a while will soon dis- 
appear. That combination of joint enterprises which is best for the ceramic 
industries collectively will be continued. The Society has promoted these 
enterprises; it will align itself with them in the manner most helpful. 


PAPERS AND DISCUSSIONS 
ART IN INDUSTRY! 


By Ricuarp F. Bacu 


This is not an article on the business of art; nor is it concerned with the 
art of business. It has the simple thesis that art is worth money in trade, 
that art annually sells products valued in billions of dollars, that artistic 
design is a selling point as important in several scores of art industries as 
warmth is in selling wool, endurance in selling tires, health in selling cattle; 
in other words, that many industries count on art as an initial ingredient 
without which their products would not be salable. 

The conception is not new; it is as old as architecture, or better, as old 
as personal adornment. Man has always counted heavily on appearances 
and, if Bryan will permit, ages of animal life from which man grew did the 
same before him. To count on appearances does not mean to favor ex- 
ternals regardless of structure beneath. Good appearance, attractive 
design, is not superficial in value or intent, even though actually applied 
on the surface. It is part of the first conception of the object. 

The design of a locomotive or trip hammer or steam shovel implies 
its mechanical function. By comparison, the design of a chair or a lamp 
also implies a utilitarian purpose; and the design of a cuff link or an ink- 
stand or a collar box maintains the same principle. Compare Peter 
Cooper’s first ‘‘steam wagon”’ on the B. & O. with the iron horse that hauls 
the Twentieth Century from New York to Chicago. The difference is 
seen first in design as expressive of function, second in the effort to make 
the newer thing more attractive, “‘better looking,’’ more appealing to 
the eye, which is a roundabout way of saying more satisfying to the mind. 
Practical hand-satisfying function has begun what more ethereal mind- 
satisfying design must complete. Design cannot make amends for lack 
of functional value. A beautifully designed stove that is not constructed 
for draft is neither a good stove nor a good design, because in the first place 
it must be useful. 

Typewriters of long ago were highly decorated—with paint, but they 
were of limited practical value. Typewriters of today are the acme of 
practical value and their decoration is one of form alone. Yet compare 
the first Remington with the latest portable model; the advance in function 
has been backed up at every step by an effort to develop a better looking 
machine. Design has worked out from the facts, which require the maxi- 
mum strength and service from the minimum of material; design sub- 
scribes to this principle of our vaunted efficiency. No doubt a great part 
of this effort is unconscious; that is its saving grace and greatest advan- 
tage, that is its fundamentally human quality. 


1 Prints for this paper were furnished through courtesy of the Metropolitan 
Museum of Art. 
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Our examples above are drawn from fields in which mechanical design 
predominates. But design as expressive of function is just as character- 
istic of products in which mechanism does not count, but in which the 
physical function has to a great extent yielded importance to the mental. 
A device for mechanically squeezing oranges may be very useful without 
being attractive; yet as soon as it has reached a standard of performance 
it is made more attractive in appearance, so that it becomes an asset to 
the soda fountain. By contrast, a well-built safety clip and the strongest 


Plates designed by Frank G. Holmes, executed by Lenox, Inc., American 

Industrial Art, 8th Annual Exhibition at The Metropolitan Museum of 

Art, 1924. 
silk string or alloy joints or patent settings are but minor considerations 
in a necklace. The factor of utility in the practical sense is small as 
compared with the mental satisfaction found in the appearance of the 
piece. Beauty comes into play, and in the daily grind we may call this 
“artistic design” as distinguished from the more directly practical design 
of the machine. In an ideal world, some day, there will be beauty in both, 
for the beauty of use and the use of beauty respond to related areas of the 
mind. 
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Artistic Designs Sell the Product 


It is with the so-called ‘‘art industries’’ that we are here concerned, 
industries in which artistic design sells the product. Consider women’s 
handbags or bathing suits, men’s shirtings or cravats, ribbons, lace, 
flappers’ scarfs, or sport clothes for both sexes, to mention but a few 
items in the ever-changing kaleidoscope of fashion; in these we have the 
most exaggerated examples of the selling value of artistic design, the 
commercial value of the ‘better looking’ thing, the cash value of beauty. 
It is an admissible argument that in such products, created for ephemeral 


China designed by Frank G. Holmes, executed by Lenox, Inc., American 
Industrial Art, 8th Annual Exhibition at The Metropolitan Museum of 
Art, 1924. 


use, the sale is quick and the beauty therefore of the same stamp; true, 
but the process of thought which accomplishes the purchase is the same. 

Refer the matter then to more solid things, such 
as rugs, armchairs, sideboards, wall paper, lighting 
fixtures, linoleum, upholstery fabrics and other 
elements in home furnishing. Here we seem to restore the balance. 
Material, execution and design, the controlling triad of manufacture, are 
seen in proper proportion. 

Material, execution and design are the leading considerations that guide 
the product from first conception to finished piece on the salesroom floor. 


Material, Execution 
and Design 
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Materials we know and can choose. Execution we know and can master; 
we have equipment and the power to control it. But what of design? 


In American art industries today design is the stepchild. 
. , Business men have reasoned it out for them- 
Design Subscribes to : , 
selves over and over again. The hand is too slow 


hanical 
ae . ~ to supply the mass with, let us say, woven silks. 

Limitations 
Mechanical means are soon found for weaving the 


silk. The new toy is developed to an egregious degree; attachment follows 
attachment, until the apparatus is so complicated and seemingly so omnipo- 
tent as to stagger its inventors. Millions of yards are fed to its rollers 
and shuttles with amazing results. No one seems to notice that the 


Plates designed by Frank G. Holmes, executed by Lenox, Inc., American 
Industrial Art, 8th Annual Exhibition at The Metropolitan Museum 
of Art, 1924. 


mechanism has become the master, that every design produced subscribed 
more and more to mechanical limitations, progressively lost vitality and 
artistic expression (which I hold to be the equivalent of salability); that 
in the end there would be a stalemate. Thousands of yards from a single 
motive, drawn up in a space perhaps eighteen inches square; thousands 
of yards of assured sales before the loom can with profit be set in motion. 

This is spreading design on very thin, thought some; when one design 
can travel as far as that, it cannot be very important in a single yard. 
No, said others, the more yards you weave the more important is your 
design for a single repeat; the business value of the original design must be 
multiplied by the number of times it is used. These two opinions still 


J 
fe ay 
| | 


PAPERS AND DISCUSSIONS 281 


continue side by side. ‘Those who favor the latter are still in the minority 
and will be until American,business sees its daily loss. 

Business has given much thought to raw materials, their selection, nam- 
ing, storage, and preparation for use; business has also collectively studied 
production, processes have been standardized, the cost of a single move- 
ment of a single operative is known, machines and management hold no 
secrets; turnover, transportation and other details are an open book. 
And there business has stopped. It has gone but two-thirds of the way. 

Business has never collectively interested itself 
in design as a controlling factor in production. 
It has been blinded by volume, dazzled by num- 
bers; it has made ten thousand rolls of wall paper 
as intelligently as it has made ten thousand kegs of shingle nails. The 
process has been perfect—mechanically; perfect in the same sense that 
the phonograph is a_ perfect 
representation of the voice. 
The difference is that these rolls 
of wall paper can in the end 
achieve a form of appeal which 
kegs of nails must forever lack, 
if they are to continue useful. 

In producing this wall paper, 
and we could as well say car- 
pets, candlesticks, book-bind- 
ings or ceramics, business has 
aimed at perfection in material 
and perfection of handling. 
Design has just “‘sort of come 
along;’’ worse than that, it has 
been neglected, forgotten, 
marooned and often made to 
walk the plank. At the same 
time, when a sale is made, what 
is the talking point that carries 
the greatest weight? This same design which seems insignificant at the 
beginning of the process of production suddenly assumes importance. 

The manufacturer says to the buyer from Field & 
reery’s: I want you to note this timber, get the 
weight and strength of it, the way we have treated 
it with this and that; then look at our construction, the finest piece of 
joinery to be seen in the markets of the world; then this finish, etc., ete. 
Meanwhile, the buver’s picture of prospective sales has granted meager 
space to wood and build and varnish; it has been based mainly on comfort 


Design as a 
Controlling Factor 
in Production 


Coffee Server designed by Frank G. Holmes 
from porcelains in The Metropolitan Museum 
of Art; executed by Lenox, Inc., 7th Manufac- 
turers & Designers Exhibition, 1923. 


Design a Controlling Cc 
Factor in Sales 
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and convenience in use and on appearance, which is design. He has seen 
comparative values on the fourth floor of his store, the values that control 
his customers’ judgment, for he knows that while a cross section of an ice 
box may be good evidence, the same is not true of a dressing table. 

The best wood and the best construction may still make a garish rocker 
that the market will absorb, flamboyant carving, green plush covering and 
all. If that is the bull’s eye for which business aims, there may be need 
for prayer, but there is no need for fervent paragraphs like these. The 
finest wood and superlative construction are powerless, even useless, 
certainly without character, unless they find expression in the-best design. 
Fine design will sell poor mate- 
rials and mediocre workman- 
ship, but the opposite is false. 

A chemical formula may be 
re-vamped year after year and 
sold under the name of perfume, 
if the design of the bottle keeps 
step and the design of the adver- 
tising backs it up: an evil ex- 
ample, chosen from the border- 
land of legitimate business, but 
a proof. What flimsy materials 
have you seen used for women’s 
clothes, wondered at their wear- 
ing qualities and stared at their 


price? The design of the gar- 

Coffee and Tea Set. Plates designed by Frank ment has sold them. You may 
G. Holmes, executed by Lenox, Inc., American 
Industrial Art, 8th Annual Exhibition at The 
Metropolitan Museum of Art. 


take several yards of straw, 
some silk, wire, thread, ribbon 
and a few flowers, and out of 
this concoct a marvel of millinery. The materials may cost you five 
dollars; the hat will sell for fifty. Yes, there is the cost of making, labor, 
rent and other overhead; there is the cost of merchandising, wages, pack- 
ing, and again the overhead. These may make the difference in actual 
figures, even though we allow a profit of only twenty-five per cent. But 
have any of these sold the hat? Design alone did that. 


America Needs Schools of Industrial Art 


A similar defense may be written for design in several scores of art 
industries. Costume alone, not counting uniforms or men’s clothing, 
represents an annual outlay of American money totaling $500,000,000. 
Home furnishings cost a similar amount. Add to that the other types 


PAPERS AND DISCUSSIONS 283 


of industrial art, printing, jewelry, building, etc., and we reach a sum 
which, in the language of the columnist, would buy New York. This is 
the consumer’s outlay. The products so purchased are not always the 
output of American labor and skill.. In this is our greatest failing. 

We have for decades exported raw materials to Europe and bought 
back finished products from Europe. We have paid the transportation 
both ways. We have made our own materials climb the tariff wall to 
get back to us. We have paid all the intermediate profits. So these 


Glass in various colors, plates in mirafiori designed by Frederick Carder, 
executed by Corning Glass Works, Steuben Division, American Industrial 
Art, 8th Annual Exhibition at The Metropolitan Museum of Art, 1924. 


Decorative glass designed by Frederick Carder, executed by Corning Glass 
Works, Steuben Division, American Industrial Art, 8th Annual Exhibition 
at The Metropolitan Museum of Art, 1924. 


millions that are commanded by design in manufacture and sale in great 
part go to Europe. 

Suppose you export cotton to England and buy it back as knit goods. 
Before the knit cotton goods gets back to us the English have added 80% 
to its value. They have added skill in manufacture. Americans pay 
this 80% and in addition Americans pay the freight, the tax, the mer- 
chandizing cost and the several profits to our own middlemen. 

In printed cotton goods skill adds 125%; in pottery 290%; in clothing 
500%. Skill is nothing but manipulation of material to produce the design 
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which commands the price in the end. We cannot say what design alone 
is worth. It is part of material; it is part of execution; it is a factor, not 
a figure by itself. 

The curious thing, the un-American and inefficient thing, about the 
whole matter is that design has not received attention from business men. 
Have they founded or aided schools of industrial art? Do they codéperate 
with schools by linking theory with practice? Yes, one out of a thousand 
has done this. Business will establish a class to teach the care of cutting 
edges of tools and give never a thought to training the artist-artisan whose 


Tiles in antique design by Rafael Guastavino. 4th Manufacturers’ 
and Designers’ Exhibition. 
hand controls these cutting edges. His skill has been figured as less im- 
portant than the tool he uses. I have in mind the organization chart of a 
knitting mill in which there are four process instructors, and only one 
designer. 

And again, do American manufacturers favor foreign designs? Yes, 
many do and will persist in buying designs abroad. Do these same men 
in a definite, practical way aid American designers or advise their instruc- 
tors? Yet their criticism of existing schools is both plentiful and caustic. 
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Finally, do American distributers buy American goods and sell them 
Or do only foreign concerns with establishments 


under a foreign label? 
These are sore 


in American cities grovel in this way for the dollar? 
Time alone will not heal them. Remedy lies in constructive 


spots. 
Without this we will come more and more under the heel of Europe 


effort. 
in many art industries. 

When the war began our designing rooms were manned by foreign talent. 
With the first gun these designers left us as though in a single shipload. 
We had no substitutes. Blissful ignorance had built no bulwark against 
such an emergency. Business talked and prayed and hoped, mostly hoped. 
Not a single school was established. If any came into being, surely they 
are not with usnow. As soon as the war ended, the orgy of exportation of 


Stories by Rafael Guastavino, working in the manner 
of Persian luster painting. 


raw materials began again and at the same time products of foreign skill 
crowded out American products in the stores. America has nothing to 
show for it—the best opportunity that ever came to a country to study 
r its own needs. Self-examination is not our leading national trait. But 
there has been some progress; there are a few long heads among us, a few 
giants with vision, who have hewn to the line and often lost by the effort. 


Sales Force and Customer Should Appreciate Design 


Glib complaint is easy. We have censured producers, but we have not 
meant to spare distributers. Of the two, we hold the store to be the 


greater sinner. Stores have devoted increasing attention to selling service, 
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but have not taught their clerks the meaning of design. The customer 
knows what she likes, the clerk knows what is on the shelf; they can get 
together only in the matter of design; this is the common ground. So 
the store must extend its service in that direction. For the store stands 
between manufacturer and consumer, arbiter of taste for the millions, 
and by the same token dictator of the factory’s efforts. 

The consumer can hardly be blamed. How shall he find out about 
design? The schools do not help him gain appreciation ; a handful of schools 
have begun to teach how to buy, which means how to discriminate between 
designs. 

In this as in many large questions there is a vicious circle, of which the 
beginning is also the end. So in the present case the circle must some- 
where be cut so that a beginning may be made in the direction of improving 
design. While for the consumer good design may mean satisfaction and 


Bowls of Persian type, luster studies by Rafael Guastavino, 
4th Manufacturers’ and Designers’ Exhibition, 1919. 


peace of mind, for the merchant it will mean increased service, good will 
and profit; for the manufacturer a better product, a steady market, a 
larger working margin; and for all three a better bargain. 

But the mass of consumers is too great to be quickly taught; educational 
systems must grow up to its needs. This they are doing, though with 
painful slowness. Meanwhile, our circle can be cut in two places. The 
producer and the dealer represent smaller workable numbers. These 
can, by taking advantage of existing facilities, largely educate themselves 
toward a higher standard in design. They can go to school with past 
masters of their crafts or business pursuits, for at all times art has com- 
manded a price, design has been sold and the making of it has been a 
source of income. 

Museums as Schools of Industrial Art 


They can find resource at the museum of art. Whatever the problem, 
leather purse or celluloid hair ornament, candy box or umbrella handle, 
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coat lining, bone button, piano, kettle drum, handkerchief, talcum box, 
advertisement, porch chair, teapot or doorknob, no matter what type of 
object as to purpose, material or form, if it falls in the field of useful ob- 
jects made attractive by design the museum of art can help. The accom- 
panying illustrations show how one museum has helped in a practical 
way. These producers have obtained authentic information at the foun- 
tain source of design; they have figured it out that the value of their 
products is threefold: material, execution and design. Above all, they 
have come to regard a museum of art as a silent partner in business, while 
their designers have added its collections and facilities to their laboratory 
material. 

Not to be outdone, certain dealers have shown a similar advance. 
They now attend in scores several series of conferences at which are dis- 


Studies in slip and luster applied upon ordinary vessels, by Rafael 
Guastavino shown in 4th Manufactures’ and Designers’ Exhibition, 1919. 


cussed the fundamentals of form and color as related to practical purposes 
and as expressing current selling values. And all of this on the basis of 
originals tested by time and preserved because of this same transcending 
quality of design. 

Industrial Support of Art 


These are but two indications of how one great public art institution 
works. ‘They would not be possible if there were not fertile ground to till. 
And they are in themselves inconceivable without the backing of the 
trades. Yet they indicate plainly the Metropolitan Museum’s conviction 
that art has a commercial value, an idea which, ludicrous as it may seem, 
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must yet be sold to the vast majority of producers and dealers in the art 
industries. 

It comes to this: the art trades must stand and deliver. The American 
public is rapidly approaching the place where it will say: we want the 
best design by an American designer in all our home furnishings, in our 
clothes and our books; we want American-made products, no matter 
whence the raw material comes; we are not dazzled by the European 
trademark, it is no guarantee of either quality or design; we don’t like 
Nippon on our teacups, Paris on our gowns, Germany on our toys; we are 
glad to see Made in the U. S. A. on these and a thousand other objects; 
and, finally, we are willing and able to pay for good design wherever it may 
be considered rightfully as adding to the cost. 

Business must keep ahead of the game. The art trades must lead. 
The better thing must be ready before the consumer demands it. Provide 
excellent design and these millions will stay in America. Provide excellent 


design and American industry will grow. 


METROPOLITAN MuSEUM OF ART 
New York City 


BALL CLAY SPECIFICATIONS! 


By ArtTHuR S. Watts 


Ball clays are sold directly from the mine without processing, other than 
the air drying which may occur under favorable circumstances. The 
development of specifications covering the purchase of such material is 
rendered more difficult by the fact that the material is shipped in lumps 
which make the taking of a satisfactory sample exceedingly difficult. 

Disagreement as to what exact properties possessed by ball clays form 
the basis of its commercial value increases the difficulty of developing a 
set of specifications satisfactory to both producer and consumer. 

The following must, therefore, be looked upon as only a preliminary 
step in the hope that an interest may be awakened in the subject, and 
by constructive criticism and discussion a satisfactory conclusion reached. 

The ball clay deposit is sedimentary and consists of numerous strata 
which frequently vary greatly in physical properties although perhaps 
not greatly in chemical composition. The different strata may or may 
not vary greatly in color and may be sharply defined or may merge into 
one another so that the lines of division may be very difficult to determine. 
As a rule, however, the portion of a ball clay deposit marketed under an 
individual name or number has a rather definite boundary although it 
may contain streaks or lenses of material widely different in color or other 
properties from the mass of the deposit. The presence of this foreign clay 
material as well as the presence of woody tissues further complicate the 


1 Presented at the Atlantic City Meeting, Feb., 1924 (Whitewares Division). 


PAPERS AND DISCUSSIONS 289 


sampling process. When sandy streaks or lenses occur in a deposit, the 
problem of sampling is made abnormally difficult since this portion air 
dries much more quickly than the more plastic portions and tends to sift 
to the bottom of a shipment and is frequently lost sight of in ordinary 
sampling. 
The Free Water The drying of ball clay is d fficult owing to the 
. density of the masses and unless properly con- 
in Ball Clay 

ducted may even be dangerous. Some users prefer 
ball clay which has never dried out, claiming that it loses some of its 
essential properties if completely dried even though no artificial heat is 
employed. If properly dried, this claim is of doubtful importance when 
compared with the benefits derived from the use of dry clay. Few buyers 
of ball clay realize either the extravagance or the dangers that attend the 
use of wet ball clay, except under the most careful plant control. 

For example, take a domestic ball clay costing $5.00 per ton f. o. b. 
cars at mine and carrying freight charges of $5.00 per ton. If the clay con- 
tains 20% of water, the buyer pays $10.00 for 1600 Ibs. of clay or $12.50 
per ton of clay. The shipper receives $1.25 for loading the water and the 
railroads $1.25 for hauling the same water. The receiver has also the 
expense of handling the water on its arrival. It would be far cheaper for 
the consumer to pay the shipper the difference, provided it was a means 
of obtaining a properly dried product. 

The drying of materials at moderate or even atmospheric temperature 
is much better understood than was the case even a few years ago and if 
moderate care is exercised in mining and handling, it appears practical 
to have all ball clay delivered with a maximum of 5 or 6% water. 

A frequent cause of variation in behavior of ceramic bodies is the water 
in the ball clay. We hear of many plants which claim to operate on a 
dry basis for all raw materials but in even the most exacting of these, 
a shipment of wet ball clay will be drawn on for a day or more before the 
scales are corrected, or a supply of wet ball clay exhausted and a dry supply 
drawn on which may cause even more serious results though not the same. 
The establishment of dry ball clay as a standard material is obviously 
worth while but cannot be hoped for without some concessions from both 
buyer and shipper. 

Since, however, we find that a large portion of the ball clay delivered 
to our industries is distinctly wet, we must take this into consideration 
in developing methods of sampling, and testing for purchase and control. 
Chamtust While a properly made chemical analysis may 
Composition furnish valuable data on a ball clay, especially as 

a guide in determining the uniformity of the 
products of a single deposit mined over a long period of time, there is 
doubt whether it is a safe basis for substitution even among clays from 
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different strata of the same deposit. Much, however, may be inferred as 
regards probable physical and pyrometric properties from an intelligent 
study of the chemical analysis and its value is not to be questioned. It is 
seldom practical to make a chemical analysis of a thoroughly representative 
sample from each car-load shipment, so that its service is limited. 
Sampling Take six samples, one two feet from each corner 
of the car and one from the center on each side of 
the doorway. See that each sample represents all colors encountered and 
if sandy material covers the floor, see that this is also represented. In 
taking samples from lumps, cut or chop a slice '/2-inch thick from each 
lump in the zone sampled and in proportion to the size of the lump. Each 
sample should exceed five pounds in weight. As soon as collected, the 
samples should be reduced to '/,-inch lump size by crushing or if too wet, 
an old-fashioned chopping bowl and knife will give quick and satisfactory 
results. Spread on a sampling cloth and quarter repeatedly until about 
one pound remains. When the six samples are thus reduced, assemble in 
a small enameled steel pan. 
Water Content After weighing the sample, dry at 150°F maxi- 
mum temperature covering with a cloth to elim- 
inate outside dust. After drying, reweigh, and determine percentage of 


water in wet clay weighed. 
To 100 grams of representative material taken 


ae = from the dried sample, add 1000 grams distilled 

water, and heat to 125°F or as warm as the hand 
can comfortably endure. Agitate until the clay is thoroughly disinte- 
grated. Cool by placing the receptacle in a dish of cold water. Add 
ammonia, a drop at a time, until the clay is dispersed. Remove the sand 
by pouring through a 200-mesh sieve, washing the residue with a little 
distilled water and add washings to the original liquid. Agitate the clay 
water mixture thoroughly and classify by means of a Schultz elutriator. 


Plasticity: Viscosity, Lubrication Values, and Bonding 

I believe that general opinion holds that the peculiar and especial 
properties of ball clays are combined in two properties, viz., greasiness 
or lubrication, and stickiness or bonding strength. By these the mass 
containing ball clay is caused to mold with increased smoothness and the 
strength in both the plastic and dry states is increased. Since ball clays 
are never used alone as ceramic bodies, the determination of these prop- 
erties on pure ball clay has been unsatisfactory to many as a guide to in- 
dustrial application. 


Viscosity The determination of viscosity by means of the 
Marriot tube may have distinct value as a guide 


to the behavior of the clay in body and glaze composition but investigators 


| 
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have not agreed on any values as standard based on data obtained with 
this apparatus. The following values obtained with this apparatus may 
prove of interest and value in this consideration. 

The above values give American ball clays a higher viscosity than that 
of English ball clays. Some investigators have reported the reverse. 
I am convinced that no two operators will check on the viscosity value, 


TABLE I 


VISCOSITIES OF BALL CLAY-WATER MIXTURES 
Viscosity OF DISTILLED WATER EQuats 1.00 


Clay 10% 20% 25% 30% 35% 
Water 90% % 75% 70% 65% 
English Ball Clays 
A 1.01 1.05 1.12 1.26 1.46 
B 1.01 1.03 1.06 1.13 1.33 
C 1.01 1.04 1.09 1.19 
D 1.05 1.09 1.17 1.33 
E 1.04 1.07 1.13 1.33 
American Ball Clays 
A 1.06 1.13 1 .32 1.90 
B ee 1.05 1.12 1.25 1.54 
1.05 1.16 1.41 
D 1.09 1.18 1.22 1.34 
E 1.10 1.20 1 .36 1.54 


except when working under exactly the same conditions. A difference 
in the time consumed in bringing the clay into complete suspension and 
the length of time it stands in suspension before test will make a difference 
of more than 10% in the values reported. ‘This is especially true of ball 
clays because of their high content of adsorbed salts. It is, therefore, 
essential that if viscosity is used as a basis of comparison, a very definite 
testing procedure must be followed. 

Crush the dry sample until it passes a 20-mesh 
sieve. To one-half the dry sample add an equal 
weight of pulverized flint and mix thoroughly dry by screening repeatedly. 
To 100 cc. distilled water add this clay-flint mixture until the mass will 
hold its form perfectly and flow under pressure through an opening 1 x 
'/; inch and emerge with smooth edges. Add flint plus 25% water until” 
the edges of the bar produced no longer appear smooth. ‘The percentage 
of flint added to the clay is the lubrication value and is expressed in per 
cent of dry flint added to 100% of dry clay. 

This value of ball clay may be definitely de- 
termined on either the leather-hard or the bone-dry 
material in a number of ways. The accuracy of the data will depend upon 
two factors: (1) the uniformity of the test specimens, (2) the method of 


Lubrication Values 


Bonding Value 
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test. Test specimens have been prepared in many different ways with 
the hope of producing a unit which will be free from laminations or other 
structural faults. The practice of hand molding has been proven ab- 
solutely unreliable. Casting was for a time considered but has not been 
generally approved. The most practical method is to produce a series 
of bars by the method employed for determining the lubrication value. 
The unused half of the dry clay sample is mixed with an equal weight 
of pulverized flint and the amount of water determined in the preparation 
of that mixture. This is made into bars by the method described and 
cut to 5-inch lengths. These bars, after being formed, are dried at 125° 
to 150°F. For leather-hard samples, the drying process is halted as soon 
as the pressure of the end of the finger will no longer produce a distinct 
impression on the surface of the bar. (Bars should be tested near the 
end, which is not included in the portion subjected to test.) 

All cross-breaking tests are to be conducted on the Rethle testing 
machine, modified for cross-breaking tests, as employed in the laboratory 
of the Ceramic Station of the U. S. Bureau of Mines, Columbus, Ohio. 

The leather-hard cross-breaking test should include a record of the load 
necessary to produce a distortion of '/, inch in the center of the bar. If 
the time to this stage is recorded and the total time recorded, the pro- 
portion of the total load may be easily computed. 

The dry cross-breaking test is conducted on bars which are dried to 


constant weight. 
For accurate data the increase in load should not exceed 4 pounds per 


minute. 
The cross-breaking strength or modulus of rupture is calculated by means 


of the formula: 


hs. 1 = length between supports in 
2bd? inches 
M = modulus of rupture b = breadth in inches 
P = force applied or pressure in 
pounds d = depth in inches. 
Shrinkages in At least three of the bars provided for the 
, bonding value test should be carefully marked as 
Drying and ; 
Firing soon as they are formed with scale for determining 
shrinkages. These are dried to the leather-hard 


stage and the shrinkage recorded. ‘The drying is completed and the trials 
again measured. ‘The shrinkage to the leather-hard and bone dry stages 
are expressed in per cents of the original length. ‘The trials are then 
fired to cone 10 and the firing shrinkage is recorded in percentages 


of the dried lengths. 


| 
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(ie ii Ball clay should never be tested for color in the 
concentrated state, since its density and adsorbed 
salts give color intensities which are misleading. 

The most satisfactory results are obtained by incorporating in a body 
consisting of standard materials as follows: 

Potash feldspar 20%, flint 30%, English china clay 30%, ball clay to be 
tested 20%. ‘This is fired at cone 10. The amount of ball clay intro- 
duced is excessive as compared to the average vitreous body but if reduced 
to 10 or 12%, the comparison of different clays is sometimes difficult. 

For use in non-vitreous bodies, the color action may be studied in the 
mixture of 50% clay, 50% flint, but the data obtained cannot be readily 
compared to factory practice. 

is ‘ The action of the ball clay as a flux may be 
studied very satisfactorily in the 50% clay—50% 
flint mixture, by determination of the absorption of the samples after 
being fired to cone 10. 

This determination is the same as has been 
recommended by the Standards Committee for the 
test of all clays. ‘The use of the 50% clay—50% flint mixture offers some 
advantages in this test and may be worthy of consideration as the rate of 
deformation is generally increased and the value may be more exactly de- 
termined. 


Fusion Value 


This consists of the range in standard pyro- 
metric cones between the vitrification temperature 
and the deformation temperature both expressed in cone values. The 
determinations must both be made on the clay as marketed and care must 
be taken that the test specimens are absolutely representative. The mode 
of expression may, for convenience, be in cones arranged as a fraction, 

12 
eC. 8+ oR meaning that the clay becomes non-absorbent at cone 12 and 
deforms at cone 28. 


Vitrification Range 


Development of Specifications 


The development of specifications becomes a difficult task when we 
consider the importance which must be assigned to the various properties 
investigated. 

The chemical analyses of dry ball clays has been found to vary within 
the following limits: 


Ignition loss, 9% to 15% CaO, 0.0% to 0.4% 


SiO,, 45% to 61% MgO, 0.0% to 0.3% 
Al,O;, 25% to 39% K,0, 0.4% to 2.0% 
Fe,0s;, 0.6% to 1.3% Na,O, 0.0% to 0.5% 


TiO2, 0.6% to 1.8% 
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The sand residue (ignited) retained on a 200-mesh sieve has been found 
to vary from .5% to 12%. 

The grain size of the clay passing a 200-mesh sieve has been found to 
vary between the following limits: 


0.075 to 0.0175 mm., 2% to 7% 
0.0175 to 0.0075 mm., 10% to 28% 
0.0075 to 0.00175 mm., 45% to 65% 
Smaller than 0.00175 mm., 7% to 40% 


The viscosities of 25% ball clay—75% water mixtures vary from 1.04 
to 1.20. 

The lubrication value has been found to vary from 320 to 560. 

The bonding values as indicated by the modulus of rupture have been 
found to vary from 160 to 470 pounds per square inch. 

The color value has been found to vary from a commercial white through 
all degrees of gray, buff, yellow and brown. No definite scale of color 
values is offered. 

The vitrification value of 50% clay 
to vary from 30% to 20%. 

The fusion value on the clay alone is found to vary from cone 23 to cone 33. 

The vitrification range has been found to vary between cones 11 and 
18 for vitrification and cones 23 and 33 for fusion. 

The limits or values are not definitely suggested since this is properly 
in the hands of the Standards Committee. It is probable also that they 
may recommend other tests than those here outlined but it would appear 
that the ball clay situation is sufficiently important to justify some attempt 
on the part of our Society to develop purchase and test specifications 
covering this material. 


DEPARTMENT OF CERAMICS 
Outro STATE UNIVERSITY 
CoL_umBus, Onto 


50% flint mixtures has been found 


Discussion 

Mr. RIppLe: We are overlooking something that is very important, 
and that is the question of moisture in content of clays. There are two 
or three producers and sellers here, and several consumers, and it is a fine 
opportunity to enter into a discussion and get some real value out of this 
paper. It might also be advisable to present our discussion to the Stand- 
ards Committee and see what they would advise. If we do that, the 
selling agents and producers have an opportunity right here to say what 
they think as to how fair it would be to buy clays on a moisture-free equiva- 
lent base. 

Mr. HENDRICKSON: As producers we have numerous complaints. If 
the consumers would be willing to stand the expense, to get dry clays which 


| 
| 
. 


PAPERS AND DISCUSSIONS 295 


would entail a considerable amount of extra labor, equipment and handling 
that might solve the problem. Whether this amount would be more or 
less than the amount paid by the consumer on receiving the clay with more 
moisture than he thinks proper, is another question. 

I do not think we have any figures on that subject. We know that in the 
winter months when the consumer does not have adequate storage space, 
sometimes he fails to order his material in sufficient time, necessitating 
mining under adverse weather conditions and at more than double the 
normal expense to the producer. 

In the summer the consumers get a drier clay than they do in winter. 

It would be an ideal thing if all ball and sagger clay mines had drying 
facilities and could ship dry clay. Some mines are not situated so as to 
have adequate space and buildings or sheds in which to dry (store) the clay. 

It would cost the producers a great deal more money to have the dry 
clay, but if some way could be suggested and the potters could see the 
advantage and be willing to pay the extra costs we can see no reason why, 
if they want dry clay they cannot have it. 

Mr. Metz: A little incident in our business may possibly be of interest 
here. 

A certain company which ships wet concentrates, averaging around 35% 
moisture, found that by installing driers to dry their material before it 
was shipped, and even with the additional cost of drying, it was possible 
to allow an over-all saving of 10% just on that one item. Considering 
how much they concentrate in their plants, that makes quite a saving. 

Has any attempt ever been made actually to dry ball clay in a machine 
of that type? We have been drying clays for such concerns as Langley 
in South Carolina, Continental Clay Company, and there might be some 
possibilities in the ball clay industry in drying the clay in the same manner. 

Mr. GESNER: This is a problem like plasticity, you have to wrestle 
with it for some time before you determine what would be a suitable ad- 
justment. 

Mr. BRIAN: To determine a standard amount of moisture I think would 
be impossible without consulting the producer in England as the moisture 
varies very greatly. 

A few years ago on one of my visits to East Liverpool, I called at a 
particular pottery which had just unloaded a very large car of ball clay, 
on which they had one of their employees playing a hose. I asked, ‘“What 
are you doing that for?’ The answer was, ‘“We soak all of our ball clay.”’ 
I then asked what allowance they made for this moisture in their pottery. 
The answer was 20%. In other words mere guess work. 

Some of my Company’s consumers dry all of their ball clay before they 
use it. There are others who dry it and then grind it. 

To my mind the only safe way to use ball clay is to use it in the dry 
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state; then you are quite sure of your moisture content, or in other words, 
as near as you can possibly come to it. 

Ball clay as mined is ordinarily put up in large piles, and then awaits 
time of shipment. | 

In the section of England where this particular clay is mined they have 
considerable rain, particularly during the fall and early spring seasons. 
If I want this material I am compelled to take it, and make no complaint 
regarding the extra moisture in same. 

Recently this Company received a shipment of ball clay that contained 
36% of moisture which is entirely too high; 20%, however, is a fair average. 
I have often taken this matter up with the producer on the other side, but 
his answer has always been, ‘‘How can you change conditions?” 

If storage cellars were put up it would simply mean that your company as 
importers and others would have to pay this additional charge. I think 
that Mr. Gesner of the Hammill & Gillespie Co., will quite agree on the 
above statement. 

I would suggest that the AMERICAN CERAMIC SOCIETY put the matter 
of moisture up to the importers, and then in turn put it up to the producing 
company in England. If you will come as a Socigty I feel quite sure that 
you will have the hearty codperation of every importer of ball clays. 

This company is with the AMERICAN CERAMIC SocirETy to the limit, and 
also with the pottery manufacturer. 

When I was over in England last November, it rained nearly every day. 
This company has seven shafts in operation producing ball clay. Five out 
of the seven shafts sunk in on account of the rain. The average shaft 
produced about 80 tons of clay per week when working full time. 

The thought that I want to impress upon you is regarding weather con- 
ditions in England. ‘The proper months for the consumer to secure ball 
clay would ordinarily be throughout the summer months, from May to 
October, as ordinarily this season is drier than between October and April. 
Of course, they do have some heavy downfalls during the summer. 

The clay mined during the summer when piled up becomes very dry, 
containing about 15% or 20% of moisture. 

The shipment is desired by an American importer, and the mine pro- 
ceeds to load the material by the railroad wagons which contain anywhere 
from four to twelve tons. The cars used are all open cars covered with 
tarpaulins. The cars are then forwarded from the mine to the dock to 
be loaded on the vessel. The clay may be practically dry when loaded, 
and sent down to the ship. After arrival at the dock the tarpaulins are 
all removed from the cars ready for shipment to the vessel. 

It may be a beautiful day when the cars arrive at the dock, but within 
one half hour or so after the tarpaulins have been removed down comes the 
rain. You will, therefore, see that even if the clay is shipped fairly dry 
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to the dock, there is a possibility of the clay getting saturated by the heavy 
rains. 

The English producer has stated that he will try to secure dry clay, but 
what is he going to do in a case like that just mentioned? 

During the War when everyone was very anxious to get all the clay 
possible, this company received one lot of clay that came over very much 
saturated. I complained to the ship-owners and after considerable dis- 
cussion and various cables to the other side, I was advised that they had 
to put water on the slide to force the clay down into the vessel. This was 
caused by the clay originally being too wet to run down the slide so a little 
more water added to that in the clay naturally assisted the clay to be forced 
into the hold of the ship. 

Pror. WaTTs: For a great many years I bought large quantities of ball 
clay, and I found there was no difficulty in securing ball clay with a mois- 
ture content of not exceeding 12%, provided I was willing to furnish 
storage space so that the ball clay could be shipped to my factory in the 
summer when the weather was good, and stored there. 

In many plants that is very inconvenient because they have a certain 
place for ball clay and they do not want to go a quarter of a mile to get ball 
clay out of a shed and bring a carload of it in. It will probably mean that 
for materials such as ball clay and perhaps some American china clays it 
will be necessary to provide either additional space in storage bins at the 
factory or it will be necessary to recognize that the shipper must have 
storage facilities either at the plant or at the railroad where he can store 
his ball clay in such quantity that it will carry him through the winter 
months. 

As a result of agitation which I developed with my sources of supply, 
we were able to arrange for a storage of ball clay at the bins, and it costs 
us about 10% more to have this clay stored at the railroad in sheds so that 
we can have dry ball clay. It costs us about 10% more for our ball clay. 
But we did not have to pay 25% more freight or pay for the handling of 
a lot of wet ball clay, and we were not annoyed with the problem of de- 
termining moisture on our different bins. We did not attempt to have the 
ball clay come down to zero moisture, but we did insist on buying ball clay 
on a certain basis. We had no difficulty with any ball clay shipper that 
we dealt with in reaching a satisfactory arrangement on the price of ball 
clay and we saved money on it. 

I believe the same thing that we accomplished could be done by every 
other consumer of ball clay, if he will go at it in the right spirit with the 
miner. 

As far as the English clay is concerned, I recognize what has been said 
with regard to the irregularity of the moisture content in shipments of 
English ball clay. I have been hearing that in increasing earnestness for 
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the past two or three years, and yet it goes without saying that ultimately 
the American consumer must pay the ocean freight on that water. The 
man who is handling the ball clay cannot afford to lose 36% on the price 
of his ball clay and 36% on the price of his transportation to New York. 

The consumer has to pay for at least a part of that 36% moisture. Some 
constructive work could be done by our Society if we would take up this 
question of the water content which would be permissible and for which 
the consumer would agree to pay in the shipments of both foreign and do- 
mestic ball clay. 

Mr. ENGLE: Our firm is certainly willing to work along that line. We 
have often discussed the present very uneconomic practice of shipping 
clay three thousand miles by water and then several hundred miles by 
freight, and paying at least freight and many other charges on 10%, if 
not more, on water that should be eliminated. 

Our English ball clay shipments run from 15% to 20% averege moisture 
through the year, and they run higher when we have wet weather. The 
record of our last five or six shipments was around 16% or 17%. 

It is not an easy thing to get the English clay mines to change their 
system of doing things, but I do not think that this obstacle is unsurmount- 
able. I do not believe the English mines would dry our clay except the 
American consumers speak with one voice and that in a very determined 
manner. 

CHAIRMAN BLUMENTHAL: We have heard from some of the producers 
and their willingness to codperate. The Society will do all in its power 
to help all parties concerned. We ought to hear a few words from some 
of the consumers. 

Mr. Staupt: There is no use wasting any time talking about it. Time 
is money. We have known this for years, we have been agitating for 
years and we have had trouble for years. We know we pay for 10% to 
20%, and even as high as 25% of water. 

Now, nothing is impossible. If we insist that we want to have our clay 
delivered with water content not more than 5% we can get it. But we 
do not stick together. As the Englishman says, ‘““You have to take it, 
never mind whether it is 20% of water or 5%.” 

We bought some New Jersey ball clay at one time. There were three 
prices; one was for the clay that came from the filter press; one semi-dry 
and one bone-dry, the latter was the highest priced. We ordered that 
bone-dry clay because it is very important for us that we keep our moisture 
content down. But we received semi-dry clay and they charged for bone- 
dry. We had all kinds of correspondence, and they said it must have got 
wet on the way. The result was I paid for the bone-dry clay, got the semi- 
dry and had to dry it; had a whole lot of trouble, and paid my bill. And 
ever since we have done the same thing; have simply paid for water. 
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Mr. HENDRICKSON: Mr. Staudt, how far ahead do you anticipate your 
supply? 

Mr. Staupt: We do not anticipate a supply very far ahead. 

Mr. HENDRICKSON: I was not criticizing Mr. Staudt’s manner in order- 
ing his clay but if the clay consumer would give plenty of time when or- 
dering the clay, he would undoubtedly get drier clay. If the consumers 
would send their orders in far enough ahead to give the producer a chance 
to get his orders in, I believe some of the difficulties would be overcome. 

CHAIRMAN BLUMENTHAL: The producers and importers and the con- 
sumers should get together with the Standards Committee on this proposi- 
tion and see whether it cannot be worked out. I am sure that it can, 
because with the coéperation afforded in all branches concerned this matter 
can be brought to a definite understanding. 

Mr. RIDDLE: I move that a committee be appointed by the White 
Wares Division to go over the details of the discussion and then present 
its findings and advice to the Standards Committee, and that this Com- 
mittee be composed of one whom can be called neutral, and three consumers 
and three producers, Professor Watts to be neutral and to pick his own six 
men. (Motion duly seconded and carried unanimously.) 

Mr. GERBER: Essentially, the great objection to moisture in clays is 
in the disturbance it may create in mixes when the water content varies. 
This certainly can be avoided very largely, by stocking clay in advance of 
requirements. If stored indoors the clay will gradually dry to a uniform 
state; if stored outdoors it can be brought in, in time to dry to the proper 
state. Where the user is acquainted with mining conditions, and in- 
advertently places rush orders during wet seasons, his lament when the 
clay comes soaked is scarcely in good form. 

Against the uneconomic payment of freight charges on water, the clay 
worker to be sure has the redress of passing it on to the consumer. This 
admittedly is a left-handed means of escape, and yet it may easily be a 
debatable question whether in a great many instances the charges inci- 
dental to drying would not exceed the freight on a reasonable content of 
water. Inasmuch as a reasonable percentage of water is not detrimental 
in the uses to which clay is later put, why not leave it and arrange a scale 
of prices based on moisture content. Raw materials in which the presence 
of water is perhaps more disadvantageous than in clay, 7. ¢., iron ore, coal 
and coke are widely bought and sold on a dignified plane which takes into 
account water content. The crux of the matter is not so much the mere 
presence of water, nor the need of paying for water, but rather the fact 
that under existing conditions both of these circumstances rest on a struc- 


ture of guesswork. 
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FELDSPAR MILLING 


By W. H. LANDERS 


A study of the monthly quotation of prices asked for crude feldspar in 
all districts, will demonstrate that the miller is paying more today for the 
rock he mills, while he has difficulty maintaining last year’s prices for the 
ground rock he sells. 

This condition is due primarily to a lack of sufficient labor at reasonable 
compensation, and the exhaustion of the near-by deposits of high grade 
mineral. ‘The consumer can have little comfort in the situation from the 
standpoint of quality and price, but he has a perfect right to demand con- 
stancy in quality of milled product. 

The miller must be able to draw his supply of crude feldspar from mines 
in the same district, and put through his plant, a definitely proportioned 
mixture of rock from each source, or he must have a single deposit large 
enough to keep his plant supplied. 

He must also be constantly on the alert to see that the rock is properly 
sorted both at the mine, and at his mill. Conditions in each mine are liable 
to change from time to time, and the effect of such changes must be an- 
ticipated and provided for. 

Recognizing that good rock is scarce, and labor is inefficient and high 
priced, the miller must have his equipment in the best of condition to pro- 
duce a satisfactory and uniform product. The days when the boss miller 
could tell from the “feel’’ or “taste” of the rock that it was properly 
ground, have passed. The miller must have knowledge of the use of 
screens, test mills and other simple laboratory appliances. 

The iast condition is really the only one within control. Mills can be 
designed, built and maintained in such a manner as to reduce to a minimum 
the skilled labor, and can be counted on to turn out continuously a far 
more uniform product than was ever possible on the old-style intermittent 
types. 

Whether or not a new piece of machinery will take less power, cost less 
for repairs, or is justified in its first cost, is of little importance compared 
to the question as to how many men it will save, and how uniform and con- 


tinuous is its output. 


Dry Milling Methods 


All of the old-style intermittent plants are not without improvements. 
One now finds rock breakers in place of hand sledging, automatic feed and 
discharging of the chaser mills, mechanical elevation and screening, 
automatic return of over-size, and various mechanical conveyors of the 
chaser stone product to storage, and batch grinding finishing mills. The 
small batch mills have in some places been replaced by the larger tube 


‘ 
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mill, generally operating as an intermittent grinder. Bins for storing the 
chaser mill feed, or final shipping product are occasionally found. 

The highest development of feldspar milling using only apparatus now 


thoroughly tried out on this class of rock, would consist of the following 


equipment: 
ROCK CRUSHER to 1” 


ROLLS to '/,” 

MAGNETIC PULLEY (to eliminate iron from crude 
ore, crusher and rolls) 
STORAGE BIN 

AUTOMATIC FEEDER 


PEBBLE MILL (PRIMARY) 


VIBRATING SCREEN, 6 mesh (Oversize returned 
to mill) 


AIR CLASSIFIER, set to size desired between 80 
and 150 mesh 


OVERSIZE TO BIN FINISHED MATERIAL TO STORAGE BIN 


AUTOMATIC FEEDER 


PEBBLE MILL (FINISHING) 


AIR SEPARATOR 


OVERSIZE RETURNED TO MILL FINISHED MATERIAL | TO 
STORAGE BIN 


TO CARS or AUTOMATIC BAGGING MACHINE 


| 
= 
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Chaser mills, in spite of their simplicity and small power requirements 
for primary grinding are gradually giving way to the continuously fed 
pebble mill. Although the pebble mill requires preliminary crushing, it 
takes less mill space and can be maintained at its highest grinding effi- 
ciency with less loss of time, money and labor, than can the chaser mills. 

With the advent of the pebble mill as a primary grinder, came the vi- 
brating screen for elimination of coarse over-size preparatory to the 
final grinding in the batch-finishing mill. As the use of vibrating screens 
developed, it was found possible to eliminate the finishing mill, when 
grinding to the 100-mesh for the glass and enamel trades, although finer 
screening to the 140-mesh pottery trade requirements could not be econom- 
ically performed by screens alone. 

The next step in improved milling was the air-classifier. With this the 
costly and troublesome fine screens were dispensed with and continuous 
grinding made possible. Any size product, between 80- and 150-mesh 
could be continuously produced with the use of one or more pebble mills 
attended by one man only. 

A big saving in power was now possible, particularly where a small 
output of 3 to 4 tons per hour of 150-mesh material, was desired. This 
saving while not apparent when the pebble mill was used only as a primary 
grinder, resulted from the elimination of the batch mills or dump cylinders. 
Feldspar fed to the batch mills contains approximately 85% of finished 
material, and it is necessary to grind the entire volume for from 4 to 8 
hours finally to finish the 15% of over-size. The classifying apparatus 
enabled the finishing mill to receive a feed containing only 10 to 20% 
of finished fine feldspar. 

This flow sheet assumes that the crude feldspar contains less than '/2% 
of moisture. If this condition cannot be maintained, a small drier should 
be placed between the storage bin and preliminary pebble mill, or a larger 
drier between rolls and bins. 

Such a plant can be operated by one mill man and a helper, a crusher man 
(one shift only) and two baggers (when shipping bagged material) and 
can turn out four tons an hour of 150-mesh feldspar. 


Maximum Service with a Minimum Loss of Time and Repair Cost 


1. Many old tube mills now operating as dump cylinders, are suscepti- 
ble of conversion to continuous grinders. 

2. Jaw-crushers are less expensive to buy and maintain than gyratory 
crushers taking the same size feed. A crusher sufficiently large to avoid 
hand sledging of mine rock fed to it, should be used. It is cheaper to break 
rock in a crusher than to do it by hand. 

3, The run of mine size should not be reduced in one operation to the 
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small size necessary for a pebble mill. A set of rolls or specially designed 
gyratory fine crusher will give better satisfaction. 

4. Feldspar, although one of the easiest hard minerals to break, or 
pulverize, is extremely abrasive and will quickly wear out any machine 
operating with a rubbing motion and contaminate the product with the 
metal. 

5. Rolls if used should be big enough to nip the largest piece fed to 
them without undue slippage. Speed is a very important factor. 

Rolls should not be expected to reduce at a greater ratio than 4 to 1. 

6. Manganese steel crusher jaws or roll shells should not be used, as 
the following magnetic pulley will not attract manganese steel particles. 
Chrome is better. 

7. Belt conveyors are better than bucket elevators on all material 
larger than 20-mesh. Bucket elevators, if necessary, should be of the belt 
type, and for the coarser crusher product of the continuous bucket type. 
Chains should never be used in material as abrasive as feldspar. 

Belt conveyors avoid all such troubles and are nearly fool- and wear- 
proof, if properly installed. 

8. A high intensity magnetic head pulley on a belt conveyor, will re- 
move much of the mill and tramp metals. 

9. Room for a good big bin to hold at least 24 hours feed for the pri- 
mary grinding mill is advisable. The crusher and rolls can then be oper- 
ated one shift only, and this department will be independent of the rest 
of the plant. 

10. An automatic feeder should be installed to control feed to primary 
mill. The feeder usually attached to the feed end of a pebble mill is for 
putting feed into mill only, not for measuring its quantity. 

11. Care should be taken in selecting the primary mill. Slight differ- 
ences in design may effect the output as much as 30% in the case of pebble 
mills. 

12. Except in the cases of very small installations, the primary mill 
should not also be a finishing mill. The two operations require different 
sized pebbles and consequently different sized feeds. 

13. A small bin ahead of finishing mill, if possible enables repairs to 
be made to any part of the plant, without closing down the entire mill. 

14. Sufficient storage should be provided for finished material to be 
independent of car supply or other transportation difficulties. 

15. Grease lubrication as far as possible is best as oil is wasteful and 
requires more attention than it is likely to get in a dust laden atmosphere. 

16. Daily screening tests, backed up by frequent fusions and analyses 
of the mill product, are necessary to a uniform and satisfactory product. 
This does not cost as much as losing customers and reselling rejected 
shipments. 


| 
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Wet Milling 


There is an almost unlimited quantity of feldspar available in the 
United States suitable from an alkali and alumina standpoint, but which 
contains sufficient garnet, hornblend, tourmaline, iron-oxide, etc., to make 
it unsuitable for use by the potter. Such material can be so cleaned as to 
give it a final quality equal to the best grade. 

As the remaining first class quarries are worked out, the miller (always 
ultra-conservative) will be forced to turn his attention to making an ac- 
ceptable product out of this lower grade feldspar. The consumer will 
need to codperate in this development if there is to be any hope of lower 
or even equal prices for feldspar in the future. 

At least one large mill has been wet grinding and cleaning feldspar in 
this country, while in England and Continental Europe, wet milling with- 
out cleaning, has been a regular practice for years. 

From data now available, the flow sheet of such a wet grinding mill, 
using only standard equipment, would be as follows: 


ROCK CRUSHER to 1” 
ROLLS to 1/,” 


MAGNETIC PULLEY 


MILI. BIN 
| 


AUTOMATIC FEEDER 


PRIMARY PEBBLE MILL 


CLASSIFIER to 30 mesh 
Oversize returned to mill 


CLASSIFIER OVERFLOW to 
30 mesh screen to eliminate 
coarse mica, chips, cinders, etc. 


CONCENTRATING TABLES to remove iron bearing 
minerals 


| 
| | 
| 
| 
| 
| 
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CLASSIFIER to desired mesh of finished material 


OVERSIZE to regrinding FINISHED MATERIAL to con- 
pebble mill in closed tinuous thickener 
circuit with this classifier 


CLEAR WATER overflow re- 
turned 
THICKENED MATERIAL to 


STEAM OR OIL HEATED 
FILM DRIER 


DRIED MATERIAL to disin- 
tegrator and then to 
vibrating screen to re- 
move any lumps 


FINISHED MATERIAL- to stor- 
age bin or bagging 
machine 

The number of men required to operate a wet mill would be the same as 
in the dry milling plant, with the addition of a drier man. Its cost of 
operation would be slightly higher on account of the extra drying cost. 
As a partial offset to this would be the saving in dust losses and repairs. 

Wet milling of feldspar is not revolutionary. Most of the flint used in 
the ceramic industry is secured from the wet grinding of quartzite in iron 
or steel mills. Little or no effort is made to prevent contact of the wet 
rock with the metal grinding material. 

The subject of feldspar milling needs careful consideration. A little 
time and expense for research work before adopting this larger and more 
costly construction will repay the smail cost involved. 


4 West 43rp Sr. 
New City 


REFRACTORIES QUESTION BOX' 
E. E. Ayars, Eprror 
1. Does the grinding (coarse or fine) have anything to do with the resistance of 
a fire clay to spalling? 
2. What difference is there between the properties of a soft mud machine made 


and a hand made brick? 


1 See note, Bull. Amer. Ceram. Soc., 3 [7], 258(1924). 


| 
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3. (Can an iron-free clay brick be made for blast furnace service? 

4. Will results in service justify the expenditure and added cost necessary in order 
to make fire-brick mixes from definite percentages of definitely sized clay grains? 

5. What effect do soluble salts (such as show on red burning clays as scum) have 
on the refractoriness of fire brick? Are the silicates formed with such salts in burning 


of low refractoriness? 
6. What effect do sand and air inclusions (commonly called sand cracks or molding 


cracks) incident to hand molding, have on the service of hand made fire brick? 

7. What is the cause of rapid failure of fire brick in the checker work baffles of 
oil-fired boilers, subjected to a temperature of 2300°F but against which the oil flame 
does not impinge? The failure consists of premature vitrification and carbonizing 
with subsequent fusion, Is this a result of subjecting the brick to a reducing atmos- 


phere? 
8. What is the reason for the more rapid failure, at a lower temperature, of fire 


brick subjected to reducing atmosphere, than will obtain with the same brick under 


oxidizing conditions? 
9. What is the relative spalling tendency of fire brick under reducing and oxidizing 


conditions, respectively? 
Question 
What effect do sand and oil inclusions incident to hand molding have on the service 
of hand made fire brick? 
Discussion 
In the manufacture of fire brick by the soft mud hand repress method, 
one brick out of every three contains sand cracks due to the fact that the 


third brick is made from the caps from the two previous brick. 
Some recent tests show that these sand cracks cause the brick to spall. 


SPALLING TEST 


Brick free from sand cracks Brick with sand cracks 


Lost 2% on 10 dips Lost 3% on 10 dips 
Lost 2% on 10 dips Lost 3% on 10 dips 
Lost 3% on 10 dips Lost 10% on 10 dips 
Lost 3% on 10 dips Lost 60% on 8 dips 
Lost 3% on 10 dips Lost 10% on 10 dips 


In service the brick with sand cracks spall considerably more than brick 
free from sand cracks. 

Oil is even more sure to cause spalling than sand. We have some photo- 
graphs in our laboratory showing how brick with oil cracks behaved in the 
reheating test preliminary to a spalling test. They were cracked to pieces 
and when the same brick were put in service in a boiler furnace they spalled 
badly. Brick free from oil cracks placed in the same furnace did not 


spall. 
We are therefore of the opinion that fire brick would give much better 


service if they could be made free of sand and oil cracks.—C. E. BALEs, 
Louisville Fire Brick Works. 
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Question 


What is the cause of the rapid failure of fire brick in the checkerwork baffles of oil 
fired boilers, subjected to a temperature of 2300°F but against which the flame does not 
impinge? The failure consists of premature vitrification and carbonizing with sub- 
sequent fusion. Is this the result of reducing conditions? 


Discussion 


The effects noted on the checkerwork baffles of the oil-fired boilers is 
probably chiefly due to the fluxing action of alkalies in the oil. Practically 
all the fuel oil from the mid-continent fields has a quite substantial con- 
tent of alkalies which are either originally present in the oil or added by the 
refiners in the process of distillation. These alkalies have a strong fluxing 
action on fire brick especially those of a siliceous nature. ‘The action is 
much less marked on fire brick composed of flint clays without any excess 
of free silica. 

The heavy Mexican oils (12 to 16 gravity Bé.) do not appear to have the 
alkali content of the mid-continent oils either because they do not have it 
in the first place or because owing to the fact that they are merely topped 
for gasoline and not used for the distillation of lubricating oils, it is not 
added by the refiners. 

The effect in the case under consideration is probably made still worse 
by strongly reducing conditions from time to time. Failure will always 
take place at a lower temperature under reducing than under oxidizing 
conditions.—PuHILLirp DRESSLER, American Dressler Tunnel Kiln Co. 

It does not appear at all likely that there is any time when a reducing 
condition exists in the checkerwork baffles of a boiler, as it is through these 
checkers that the air to support combustion enters and the flame burns 
several inches above the grate line. There should be an excess of oxygen 
at all times in and around the checkers. 

The alkalies in the oil seem to be the cause of failure. 

The following data on oil fired boilers is of interest. One large southern 
electric power company is firing a 16 gravity Bé. topped Mexican oil. 
The boilers are a Babcock and Wilcox three pass, horizontal tube with 
lateral drums. ‘The combustion chamber bottom is so designed as to 
eliminate as much as possible the slagging of checkerwork baffles. Back 
shot burners are used. These project from the bridge wall and the flame 
is directed toward the front wall of the boiler, air being admitted through 
the checkers under the flame. Less than half the area between the front 
wall and bridge wall is given over to checkers, and these lie directly against 
the front wall. The rear section of the bottom lying against the bridge 
wall is made up of old brick laid in loosely, the surface sloping gently to- 
ward the checkerwork. At the junction of checkerwork and sloping bot- 
tom a slag dam is built. ‘This catches the slag which runs from the fur- 
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nace walls and prevents such slag from getting to the checkerwork. The 
slag and loose brickwork is easily removed, without damage to the checkers. 
It requires six months to a year for the slag pocket to fill. 

The only trouble with slagging in the checkers is occasioned by oil 
dripping directly on them from a poor burner, and this does not often occur. 
However it should be noted that if the oil does have access to the brick for 
very long they will slag badly. 

Brick in use are from one Missouri manufacturer and from one manu- 
facturer in the Olive Hill, Kentucky district. Good service is obtained 
from either. Both dry press and hand molded brick have been used but 
no apparent difference in service is noticeable. The dry press brick lay 
up into a better looking wall as far as joints are concerned and are on that 
account used more than the hand made product. It has been found that 
the usual prejudice against dry press brick in oil fired furnaces has no sup- 
port in actual service in this case at least. The clays employed in making 
the brick have more to do with the service than the method of manufacture, 
or at least the method of manufacture does not appear to effect the ser- 
vice. The brick are laid with a thin joint. Some commercial fire cements 
and washes have been applied to the walls with more or less success but 
are not found necessary to secure good fire-brick service. 

In early installations the wall construction consisted of four header 
courses and one stretcher course. Insufficient expansion joints were 
allowed and the side and front walls showed a tendency to split through the 
middle, half of the wall falling into the fire-box. ‘The bridge wall also split 
in two parts. The use of large anchor tile did not prove effective in cor- 
recting the trouble. 

Latterly by changing the wall construction to alternate header and 
stretcher courses, and making a more liberal allowance for expansion this 
fault has been overcome. 

The chief engineer expressed the opinion that with a good first quality 
brick the matter of service depended more on the design, construction and 
operation of the installation than anything else. 

Constant changes are being made in their equipment of 10 boilers to 
secure the best efficiency, the principal one of which consists in raising 
the entire boiler several feet above the flame. Greater fuel efficiency will 
result with redesign of the boiler setting. The steam atomizing burners 
will be replaced by mechanical burners, which will also improve the com- 
bustion conditions. 

The opinion has been expressed that the new installation will be more 
severe on fire brick than the present one on account of the extra weight 
of the setting. This will undoubtedly cause bulging and some chipping of 
brick when the wall is heated up. To offset the effect of pressure at high 
temperatures, the erosion effect of the steam and oil blast will be elim- 
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inated by the use of mechanical burners and there wili be less slagging. 
Without doubt the br:ck now in use will be absolutely satisfactory inasmuch 
as the temperatures will go no higher (3000° to 3100°F) than they do at pres- 
ent and there will be less local heating effects to meet in the higher setting. 

It has been noted that soot deposits have more or less effect on brick, as 
well as on the boiler itself. Soot forms in various places when burners 
fail to work perfectly. 

When the boiler is taken off and cooled moisture collects in the soot 
combining with it to form sulphuric acid. The acid attacks the brick- 
work, eating through the glazed surface and forming a rotten spongy mass 
which is easily scraped away. Eventually the thickness of one or more 
brick over the area affected may be destroyed by recurring deposits of soot. 

Another public utilities plant is equipped with 600 h.p. Edgemoor cross 
drum boilers set 13 feet, 9 inches above the floor line clearing grates 11 
feet, 9 inches. These boilers are fired with rear shot steam atomizing 
burners set in the front wall. Mexican topped fuel oil of the following 
specifications is used. Gravity 16 Bé.; viscosity (Engler) at 100°F barely 
fluid; as 212°F 9.55; flash point 285°; sulphur 1'/,;% to 2'/.%; water and 
sediment less than 1%; B.t.u. per pound 18,000. No analysis of salts and 
alkalies is available. 

The refractories used are furnished by a Missouri producer. 

The 9-inch brick of which the entire fire-box lining is made are laid up 
in fire clay slip with a thin rubbed joint. The clay was furnished by the 
brick manufacturer. 

During three years of service with the boilers averaging 300 per cent 
efficiency not a single fire brick has been replaced in the fire-box lining. 
No spalling has been noted and no slagging or erosion of the walls has 
occurred. ‘They are now in perfect condition. There have been no re- 
placements of brick in the bridge wall to date. 

The checkerwork baffles are placed under the flame only and fan out 
toward the bridge wall. The idea is to supply a definite amount of air to 
all parts of the flame. There is no slagging, except that caused by a bad 
burner occasionally, and the only replacements have been occasioned by 
breakage while cleaning. 

It is interesting to note that in the two cases cited above both com- 
panies have been using the same brick and the same fuel oil. One boiler 
is equipped with rear shot burners while the other uses the back shot 
burner. ‘The main cause of failures in the first case is method of wall 
construction and lack of proper expansion allowance. It appears that the 
back shot burner is more severe on refractories than the rear shot burner 
inasmuch as the first case has a history of considerable slagging, even in 
short runs, while the second case shows none in three years service. The 
fact that the boilers of the first case were set low, especially early in the 
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game, has some bearing on the slagging of the fire-box lining and shows 
the effect of local heating. 

From the experience of the second company with their original high 
settings it would appear that refractories service will be less severe with 
high settings than with low, in spite of the somewhat greater pressure on 
the brickwork. Without doubt the effects of vibration on the setting will 
be more marked in the case of a high setting. 

Mexican fuel oil contains little alkali but carries a high percentage of 
sulphur. As a result there is more corrosion of steel and brickwork than 
with most other fuel oils, but less fluxing action of alkaline residue on the 
refractories. According to information furnished by a large oil company 
the mid-continent fuel oils are rapidly disappearing from the market and 
Mexican oils will soon be used exclusively, except in the case of various 
large consumers of lubricants whose fuel oil requirements have been con- 
tracted for some time in advance by the companies furnishing their oils 
and greases. Thus it appears that the undesirable oils from the standpoint 
of refractories service will be automatically eliminated. Some experi- 
ments have been tried using commercial high temperature cements for 
laying mortar and patching. These trials have met with more or less 
success but the cements have been no more satisfactory than the prepared 
clays furnished by the brick manufacturer for such purposes. 

The work of the Navy Fuel Oil Testing Station on selection of fire brick 
for marine purposes of the Navy is valuable to all power plant consumers 
of fuel oil. Any brick passing the Similative Service Test should give 
satisfactory service in power plant service, as marine service appears to 
be easily the more strenuous of the two. Placing a boiler in, or taking it 
out of, service and operating it at various capacity ratings, contributes more 
to refractory lining failures than continual operation at high ratings of 
efficiency. The power plant should therefore have excellent results with 
any brick acceptable to the Navy. 

Some interesting data, collected by the Navy Department, appeared in 
an article by Norton and Porter, ““The Method of Selecting Refractories 
for Marine Purposes of the Navy.”! The average chemical analysis, 
weights, colors, grog sizes and fusion points of brick which passed the 
Similative Service Test are summarized, together with some reasons for 
failures of brick which did not meet requirements. Readers should refer 
to this article and review the data set forth.—Ep. 


Brick for Oil-fired Boiler Furnaces 
Fire bricks to be used in oil-fired boiler furnaces should be able to with- 
stand extremely high temperatures, changes in temperature, should undergo 


1 Jour. Amer.” Ceram. Soc., 7 |7], 575-582(1924), 
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no volume changes in service, and should be uniform in chemical compo- 
sition, physical properties and dimensions, especially in thickness. 

The fire clay fields of Eastern Kentucky produce flint, semi-flint and 
plastic clays. It has been pointed out by various investigators that the 
refractoriness of a brick depends upon the heat resisting ability of the 
bond clay and as the Kentucky semi-flint clay has the same fusion point 
as the flint clay, it is very evident that a much better brick should be made 
from semi-flint clay than from flint and plastic clays. Furthermore, the 
semi-flint clay in Kentucky is much more uniform in composition than the 
flint. 

We have found that semi-flint clay made into brick by the dry press 
process gives a product that gives excellent results in oil-fired furnaces. 
The properties of the brick are as follows: 


Screen analysis Chemical analyses 
Retained on No. 10 sieve 3.6 Silica 52.28 
Retained on No. 20 sieve 21.9 Alumina 42.54 
Retained on No. 40 sieve 13.0 Iron Oxide 2.10 
Retained on No. 60 sieve 7.3 Titania 1.52 
Retained on No. 100 sieve 7.6 Lime 0.38 
Passed through No. 100 sieve 46.6 Magnesia 0.40 
Alkalies 0.80 
100.0% 
100 .02% 
Fusion point—Cone 32-33 Porosity—17 .55% 
Spailing test—Loss on 10 dips—8% Absorption—8.13% 
Compression in load test—4% Apparent density—2.20 


Modulus of rupture—1648 Ibs. per sq. in. Reheating test 0.00 to 0.12% expansion 


The U. S. Navy Department has used this type of brick in oil-fired fur- 
naces for several years and the Argentina Navy is using these brick at 
the present time. A great many sugar mills in Cuba are also using these 
brick in oil-fired boiler furnaces. 

The writer recently saw some oil-fired boilers where the conditions were 
very severe. They were rated at 750 h.p. but with the type of oil burner 
used, they could be raised to 1000 h.p. in 15 minutes. Needless to say, 
such a high temperature necessary to produce so much steam is very de- 
structive to the fire-brick lining. In this case a dense dry pressed brick 
far outlasted hand made bricks. 

In general, it would seem that a brick to be successful in oil-fired furnaces 
must be dense, hard burned and made from highly refractory clays.— 
C. E. BALEs, Louisville Fire Brick Works. 
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THE CERAMIC INDUSTRY IN CZECHOSLOVAKIA 
By Rupo.r Barta! 

, It was the great riches in excellent ceramic raw 
Raw seetarats materials which enabled the Czechoslovak ceramic 
industry to become an important factor in the international market. 
One of the most important Czechoslovak raw materials is china clay. 
The yearly production is about 400,000 tons and therefore Czechoslovakia 
is one of the largest china clay producers in the world. Well known 
is the china clay of Sedlice (Zettlitz) near Karlovy Vary (Carlsbad). 
It is almost kaolinitic, and is distinguished by wonderful plasticity. 
It contains about 99.3-99.8% kaolinite and its chemical composition is as 
follows: 


Per cent Per cent 
SiO, 45 .92 CaO 0.15 
Al,O; 38 .17, MgO 0.11 
Fe.0; 0.50 KNaO 1.10 
TiO, 0.05 Ignition Loss 13.95 


China clays are used for porcelain, faience, paper and ultramarine. 
In 1922 218,472 tons were exported. 

There are the refractory clays and ball clays from VildStajn LiSany 
(Lischnitz), Mécholupy (Michelob), Blansko, etc., for domestic con- 
sumption and export. The Germans, Austrians, Magyars and the states 
of the Little Entente cannot do without them. 

Czechoslovakia produced 500,000 tons of refractory clays, of which 
112,000 tons were exported in 1922. The best clays, the refractoriness of 
which is cone 35, have chemical composition as follows: 


Ingition 


Clay SiOz AlzOs Fe2Os CaO MgO KNaO Loss Cone 
Vildstajn 46 .35 38 .77 1.11 0.33 13 .44 35 
Mécholupy 46 .42 36 .67 0.56 15.68 35 
LiSany 46 .05 38.19 1.29 0.63 13.80 35 
Blansko 50 .03 35 .29 1.57 0.42 0.49 0.50 12.05 34 


Basic refractories are produced of 80% shale and 20% plastic clay. 
The best shale is of Rakovnik. It is in great export demand. The yearly 
production is about 500,000 tons. The largest customer is Germany. 
The shale of Rakovnik is distinguished by a high amount of alumina. 
It has a refractoriness of cones 36 and 37. The shale of JanuSov in Mo- 
ravia is bauxitic with refractoriness of cone 37. 

The chemical composition ‘s: 


Ignition 
Shale SiOz AleOs Fe20; CaO MgO KNaO Loss Cone 
Rakovnik 52.50 45 .22 0.81 0.50 0.78 36 
JanusSov 43 .38 42 .07 0.80 0.18 0.20 0.21 14.25 37 


1 Secretary of the Czechoslovak Ceramic Society. 
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ond P These are produced of glacial quartzites found 
Gaion Petes in northern Bohemia. Bohemia is noted for its 
excellent silica brick. This bespeaks the excellent quality of Czecho- 
slovakian silica refractories. It is in great demand abroad. The Czecho- 
slovakian factories mix several kinds of quartzites, including those of the 
Silur formation. 

The silica brick have a volume variation of only about 1%. ‘The 
chemical composition of a glacial quartzite is as follows: 


Per cent Per cent 
SiO, 97-79 MgO 0.19 
Al,O; 1.41 KNaO 0 
Fe.0; 0.13 Ignition Loss 0.25 
CaO 0.11 
: World known is the Czechoslovakian magnesite. 
Magnesite 
- Before the War it was sold in international market 
Refractories 


as Austrian magnesite. The yearly production is 
about 10,000 tons, of which 30% is exported, principally to America. 
The chemical composition of a calcined magnesite is: 


Per cent Per cent 
MgO S7 .60 SiO, 3.03 
CaO 2.25 R:O; 7.12 


Czechoslovakia is after America and Scandinavia 
the world’s greatest producer of feldspar. 30,000 
tons are produced yearly. 6521 tons were exported in 1922. The Czecho- 
slovakian feldspar is mostly the veiny orthoclase of a great purity. The 
best is from the country of Meclov. Its composition is: 


Feldspar 


Per cent Per cent 
SiO» 63 .78 MgO 0.07 
Al,O; 21.41 12.45 
Fe.O; 0.15 Na,O 1.25 
CaO 0.12 Ignition Loss 0.29 


‘ Porcelain is made in 70 larger factories and in 
Consens many smaller ones. Faugeron tunnel kilns are used 
estar for biscuit and Fiirbringer kilns for glazing. Yearly 
production is about 50,000 tons. 

The insulators of Czechoslovakia have dielectric resistance to 200,000 


volts. 


Refroctedt Gas kilns are most used. The annual production 
at ccna is about 80,000 tons of which 44,716 tons were 


exported in 1922. Czechoslovakian specialty is refractories for high 
temperature furnaces. 
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Wall tiles and stove tiles are produced in 20 large factories and in many 

; smaller ones. Annual production is about 20,000 tons. Some of these 
tiles are produced largely from china clay, others of clay mixtures. The 
first firing is made in periodic kilns and the second in muffle or tunnel 
kilns. ‘They are exported to the whole world. 

These are produced without admixture from a 


clay from Brestany. Its composition is: 
Per cent Per cent 
SiO; 64.49 CaO 2.70 
ALO; 10.70 MgO 0.34 
TiO, 0.51 KNaO 2.81 
1.51 Ignition Loss 7.90 


The normal sizes of floor tiles are 15 X 15 cm. 

Sewer pipes are made in 16 large factories, the annual production is 
5500 tons, of which 4100 are exported. The pipes are glazed inside with 
clay-glaze and whole with salt-glaze. They are exported principally to 
the Balkans, Austria, Poland, Magyarie, Roumania and Turkey. 

, , Aluvial clays, slates and loess are used in the 
wee See ame production of building brick and tiles. The size 
of the brick are 29 X 14.7 cm. or 24 X 12 X 6cm. Face brick are seldom 
made. ‘The yearly production is about 2,000,000,000 brick and more than 
200,000,000 tiles. They are exported to the neighboring states. 

Cement is produced in 12 large factories with yearly capacity of 1,000,000 
tons of Portland cement and of 200,000 tons of other kinds of cement. 
In 1922 there were exported to Germany, Austria, Holland, South America 
and English and Dutch colonies 32,342 tons of Portland cement and 7155 
tons of other kinds of cement. 

It is clinkered in rotary kilns. Kilns with automatic grates are being 
used lately for producing cements. 

The special cements of Czechoslovakia have a strength 500 kg./cm. in 


two days. ° 
More than 300 lime factories burn about 90,000 


Lime tons of lime, of which about 10% are exported to 
Magyarie and Germany. ‘The best limes are from the neighborhood of ; 
Praha. 


Instruction and Science 


In Czechoslovakia ceramics is taught in 2 high schools in Praha and Brno, 
in 5 industrial schools in Bechyné, Plzen, Telc, Teplice and Znojmo. 

The most important scientific institution is Institute for the Silicate 
Industries, conducted by Professor Dr. Ing. O. Kallauner in Brno. It 
ranks with the best in Europe. 
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There are also the Institute for Glass and Ceramics at the Polytechnic 
School in Praha, conducted by Professor Dr. Ing. J. Burian, and the Sta- 
tion of Portland Cement Manufactories in Brno. 

The technical sections of Union of Brick Industries, Union of Lime 
Industries, Association of Cement Manufactories, and ceramic group of 
Czechoslovakian Manufacturers are engaged in scientific work. 

The standardization is done by Czechoslovak Society for Testing Ma- 
terials, especially in the section II geologie, III stones, IV ceramics. 

Ceramic section of Massaryk Academy of Labor conducts apprentice- 
ship courses. 

Some months ago the Czechoslovak Ceramic Society was founded, 
similarly organized as the American and English Ceramic Societies. It 
has the support of all ceramic activities, educational and trade. 

Among the noted scientific workers in Czechoslovakia are Dr. Ing. O. 
Kallauner, Dr. Ing. Jos. Matéjka, Dr. Ing. Jar. Matéjka, Dr. Ing. J. 
Burian, Dr. Ing. J. Preller, Dr. Ing. F. Fischer, Ing. K. Hineis, Ing. J. 
Brabec, Ing. StaSek, Ing. Svoboda, Dr. Ing. Simané and Dr. Ing. R. Barta; 
in ceramic raw materials, Ing. Splichal, Ing. Purkyné and Ing. Gaertner, 
etc. 


ACTIVITIES OF THE SOCIETY 


MEMBERSHIP WORKERS RECORD P 
Personal Corporation Personal Corporation 
Charles A. Bloomfield 1 Frank G. Roberts 2 
George P. Fackt 1 John Sawyer 1 ’ 
C. W. Fernholtz 1 C. Saxton 1 
H. A. Huisken 1 Frederick Stanger 1 
R. M. King 1 Office 4 1 
A. Malinovsky 1 _- - 
W. G. Owen 1 Total 14 3 


NEW MEMBERS RECEIVED FROM JUNE 15 TO JULY 15 


PERSONAL 

Beebe, Alan P., 729 Meldrum Ave., Detroit, Mich., Secy., Peninsular Grinding Wheel Co. 

Cady, Clifford C., 2806 W. Ave. 33, Los Angeles, Calif. 

Cathro, Samuel P., Box 427, Santa Monica, Calif. 

De la Mora, Victoria, Balderas 44, Mexico D. F., Chief of the Ceramic Division, Labora- 
torio Industrial Experimental. 

Goudy, Harry C., 707 Arlington Ave., Baltimore, Md., Charge of Enameling Dept., 
Baltimore Gas Appliance & Mfg. Co. 

Goulding-Brown, H., 28 Titchborne St., Hyde Park, London, W 2, England, Consultant 
for Technical Publicity, Borax Consolidated, Ltd. 

Griffiths, Wm. G., Oak Hill, Ohio, Secretary and General Manager, The Pyro Clay 
Products Co. 

Johnson, Oscar H., % Mine & Smelter Supply Co., Denver, Colo., Manager Marcy 
Mill Dept. 

Keenan, John F., 408 2ist St., San Diego, Calif. 

Krausse, Charles C., Cons. G. E. L. & P. Co., Lexington Bldg., Baltimore, Md., Supt., 
Industrial Fuel Sales. 

MacGee, Alfred E., 1501 Neil Ave., Columbus, Ohio, Student. 

Morgan, Charles N., 357 First St., Troy, N. Y., President and Manager, McLeod & 
Henry Co. 

Morse, George T., 502 George St., New Brunswick, N. J., Sales Representative, Enter- 
prise White Clay Co. 

Stimpson, Clarence A., “% Chicago Pneumatic Tool Co., Century Bldg., Chicago, III., 
Special Representative. 


CORPORATIONS 
Chicago Hardware Foundry Co., N. Chicago, IIl., J. A. De Celle. 
Los Angeles Gas & Electric Corp., Aliso and Center Sts., Los Angeles, Calif., M. J. 
Cereghino. 
Washington Iron Works, 1141 Mateo St., Los Angeles, Calif., E. H. Graham. 


1924 SUMMER TRIP TO WEST COAST 


As announced, this trip has been postponed. Decision to postpone was made 
with profound regret by President R. D. Landrum and General Committee Chairman 
Fred B. Ortman. Their decision was based on the scarcity of reservations by eastern 
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ceramists of position and note. The wonderful entertainment planned by our western 
members would not justify anything short of a liberal representation of eastern ceramists. 

After the decision had been made and before the notice of postponement of the trip 
could have been received by the members four additional prominent ceramists asked 
for reservations for themselves and wives. Perhaps the postponing was too hasty but 
without reservations in hand on time schedule after the advertising efforts that were 
made and especially after the most excellent boosting by all of the ceramic trade papers, 
surely no one could blame Messrs. Landrum and Ortman. 

But there is going to be a summer meeting in Los Angeles this fall. Two days of 
technical sessions and pleasure trips; feasts for the minds and the tired bodies; a real 
vacational meeting of men together having like industrial problems. All of this and 
more is the promise made by Fred Ortman in the name of his western colleagues. No- 
tice of this meeting will be mailed immediately on receipt of schedule from the western 
committees. Excursion rates will be in force through October. The western members 
have written that their cordial invitation to their eastern fellows continues. A cordial 
welcome will be given at any time to anyone who has his Society membership card but 
a more enjoyable and more profitable time will be yours if you will plan to meet them 
in Los Angeles when the western members will have their special ‘‘open house.”’ 


NOTES AND NEWS 


REPORT OF THE PRELIMINARY ORGANIZATION MEETING 
OF THE CLAY PRODUCTS INSTITUTE 


Held in the Hotel LaSalle, Chicago, July 8, 1924 


Following a meeting of the representatives from the various clay products industries 
at Washington on May 2nd and pursuant to a call by Mr. R. D. T. Hollowell, Acting 
Secretary, a meeting was held at the Hotel LaSalle, Chicago, July 8th at 10:00 a.m. 
with the following attendance: 


American Face Brick Association: F. W. Butterworth, F.T. Owens, Wm. C. Koch, 
R. D. T. Hollowell, Secretary. 

Clay Products Association: Fred L. Dickey, Geo. C. D. Lenth, Secretary. 

Common Brick Manufacturers’ Association: W.G. Bohnsack; Chas. A. Bowen, 
Asst. Secretary, Wm. Carver, Architect. 

Eastern Clay Products Association: H. T. Shelley, Secretary. 

Hollow Building Tile Association: J. T. Howington, J. L. Murphy, J. J. Amos, 
J. S. Sleeper, Secretary. 

National Paving Brick Manufacturers’ Association: O. W. Renkert, W. P. Whit- 
ney, Charles Francis, W. P. Blair, Edward E. Duff, Secretary. 

National Terra Cotta Society: H. J. Lucas, B. S. Radcliffe, F. B. Ortman. 

Refractories Manufacturers’ Association: Arthur P. Taylor, M. C. Booze, Frederic 
W. Donohoe, Secretary. 


Mr. Hollowell called the meeting to order by stating that at Washington it seemed 
to be the consensus of opinion that there were great possibilities for coéperative research 
on common problems of the various clay products industries and that this meeting was 
called for the purpose of discussing organization. 

Thereupon F. W. Butterworth was elected temporary Chairman and J. S. Sleeper 
temporary Secretary. The roll call disclosed the fact that of the ten associations 
to whom invitations had been extended, eight were represented. 
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Ross C. Purdy, Secretary of the AMERICAN CERAMIC SocreETy offered a proposal 
from that organization for a close affiliation. On account of the iength of his statement 
it is not included in this report. R. D. Landrum, President of the Society, also spoke 
briefly on the subject. 

The meeting then went into executive session whereupon it was decided that the 
organization should first be perfected and that the question of ways, means and affilia- 
tions should be taken up later. 

Mr. Owens moved that the name of the organization be the CLAY PRODUCTS 
INSTITUTE. ‘This was seconded by Mr. Donohoe and carried. 

On motion of Mr. Howington, seconded by Mr. Dickey and carried, it was decided 
that details pertaining to the By-Laws and Constitution be referred to a Committee 
composed of one member and the Secretary from each Association. 

Chairman Butterworth then introduced Mr. P. H. Bates of the Bureau of Standards 
who outlined briefly the organization of the Bureau and the facilities it offered. He 
described the confusion and duplication that occurred when it was necessary for the 
Bureau to deal with the individual manufacturer rather than the industry as a whole. 
He spoke very highly of the proposed Institute stating that it would cffer a single point 
of contact which would enable the Bureau to serve the clay products industries much 
more efficiently than it has in the past. He stated further that he thought the organiza- 
tion should be on broad lines so that it could handle not only research work but promo- 
tion and service work as well. 

That the delegates might carry back to their associations a tentative statement of 
the object of the proposed organization the Chairman appointed a special committee 
to formulate such a statement which they did as follows: 


The following paragraphs are intended to reflect the sentiments of the organization 
meeting of the CLAY PRODUCTS INSTITUTE: 

They are to be submitted to the general Organization Committee, consisting of the 
Secretary and an Executive Member of each of the coéperating associations. 

It is understood that the Organization Committee is not and cannot be in any way 
bound to specific action in regard to any of these declarations of principles. 


The purposes of the CLAY PRODUCTS INSTITUTE shall be: 


(1) The development of the clay products industry. 
(2) To provide means for coéperative research work for 
(a) the improvement of its products, 
(b) the reduction of manufacturing costs, 
(c) to insure better service and consequent public economies. 

(3) ‘To afford a point of contact with Government Bureaus and such institutions 
and organizations as may be found to be helpful in carrying out the purposes as herein 
set forth. 

Upon motion made by Mr. Dickey, seconded by Mr. Renkert and duly carried the 
report was adopted. 

Mr. Dickey then moved that the temporary organization be held intact until a 
meeting for permanent organization be held and that such a meeting be held in Chicago 
at the Hotel LaSalle at 10:00 a.m., October 17, 1924. This was seconded by Mr. 
Howington and carried. 

Upon motion made by Mr. Donohoe, seconded by Mr. Lenth and carried it was 
decided that the Organization Committee meet in Chicago on October 16th at 10:00 
A.M. to prepare their report for the meeting on the 17th. 

It was then moved by Mr. Dickey that the preliminary expenses should not exceed 
$500 per association and that following the October meeting a full schedule of the ac- 


| 
4 


€ 


NOTES AND NEWS 319 


tivities and annual expenses would be submitted to each association participating. 
This was seconded by Mr. Koch and carried. 

Mr. Howington moved that Mr. Butterworth act Ex-officio as chairman of the 
Organization Committee. This was seconded by Mr. Dickey and carried. 

The possibilities of accomplishment were then briefly and informally discussed by 
a spokesman from each association following which the meeting adjourned. 


J. S. SLEEPER, Temporary Secreiary. 


RESOLUTION FOR CERAMIC INSTITUTE 


At a meeting of the Executive Committee of the New Jersey Clay Workers Asso- 
ciation and Eastern Section of the AMERICAN CERAMIC Society held at the Trenton Coun- 
try Club, Trenton, N. J., on June 20, 1924, the Secretary was instructed to forward 
copies of a resolution, as follows, to the Secretary and members of the Board of Trus- 
tees of the AMERICAN CERAMIC SOCIETY: 

RESOLVED: It is the concensus of opinion of the members of the Executive 
Committee of the New Jersey Clay Workers Association and Eastern Section of the 
AMERICAN CERAMIC Society that the functions of the proposed Ceramic Institute can 
be carried out by the AMERICAN CERAMIC SOCIETY as at present constituted, through its 
Industrial Divisions and Local Sections. 


SOCIETY OF GLASS TECHNOLOGY 


During the last week of May a party of some 20 members of the Chambre Syndicale 
des Maitres de Verreries de France paid a visit to England at the invitation of the 
Society of Glass Technology, thus returning a visit paid last year to France by members 
of the British Society. 

The program included visits to glass works, to Harrow School, to the British Em- 
pire Exhibition at Wembley and to the Department of Glass Technology of the Uni- 
versity of Sheffield. On Tuesday evening the delegates were entertained to dinner in 
London on the occasion of the annual dinner of the Society. The other guests were 
Dr. E. F. Armstrong, F.R.S. (President of the Society of Chemical Industry), Judge 
F. E. Bradley, LL.D. (Master of the Glaziers Company), J. Holland, Esq. (President 
of the Ceramic Society), and Dr. C. Baring Horwood (Master of the Glass Sellers Com- 
pany). 

During the week two meetings were held. The first was held in University College 
London, on Tuesday, May 27, and was a joint meeting with the British Society of Master 
Glass Painters. The President of the latter Society, the Earl of Crawford and Bal- 
carres, was in the chair and was supported by Col. S. C. Halse, C.M.G. President of the 
Society of Glass Technology. Three papers were presented. 

1. Dr. Ethel Mellor, in a paper entitled ‘“The Decay of Window Glass from the 
Point of View of Lichenous Growths”’ gave an interesting account of the acceleration 
of the decay of glass in ancient stained glass windows by the growth of lichens which 
made their habitat on the glass. Numerous specimens of these were exhibited and the 
paper was illustrated by a number of slides. 

2. Mr. Noél Heaton, B.Sc., contributed a paper on “The Decay of Mediaeval 
Stained Glass.” He referred to the wide variations in resistance to decay found in 
mediaeval stained glass. He considered that this was to be attributed mainly to vari- 
ations in the composition and physical structure of the glass used. 
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Window glass was introduced by the Romans, who arrived at a very sound compo- 
sition, and their glass was remarkably durable. Analyses of glass of different periods 
revealed the differences in composition which resulted from a departure from the Roman 
tradition in mediaeval times. The resulting loss of durability was illustrated by a 
series of slides. The lowest ebb was reached about the end of the 14th century, one of 
the most notable examples being the glass of York Minster, which was in such an ex- 
treme state of decay as to require the most careful supervision in its repair. 

In the process of Gecay two causes operated simultaneously; surface weathering 
due to atmospheric action, and well defined pitting due to the structure of the glass. 
The variations found in stained glass of the same period was attributed mainly to 
primitive methods of manufacture, with certain affecting causes. It was characteristic 
of mediaeval glass that the painted portions resisted decay better than the glass itself, 
which might be attributed to the lead silicate used uniting with the glass to form a more 
durable composition. The reverse was the case in later times, the enamel often perish- 
ing while the glass remained sound. 

3. The last paper was “The Weathering and Decay of Glass” by Prof. W. E. S. 
Turner, D.Sc. Ancient observers, attributed the decay of glass to various causes, some 
to the moon, others again to the sun. Even as recently as 1879, James Fowler in his 
well known treatise on this subject made a minute examination of the decay of glasses 
of different epochs without being able to come to any precise conclusion. But the nature 
of the corrosion of glass has been methodically studied by the physical chemist, and 
the principal causes were now fairly well known. 

The chief agent of the action of the atmosphere was moisture. All glassware 
absorbed moisture to an extent dependent in the first place on its composition, but partly 
also on the manner in which it had been treated by the workman. Glasses with little 
stability were those which contained excessive proportions of alkaline oxides, whether 
of sodium or potassium. Glass of the type silica-soda-lime (such as window glass and 
ordinary sheet glass) which contained more than 18% of sodium oxide too readily de- 
cayed; at the same time the presence of at least 2% of potassium oxide permitted the 
total alkaline oxides to be increased to 20% without serious danger. 

The components which increased the resistance to decay of ordinary glasses were 
silica, lime, alumina and magnesia. Boric oxide was also very beneficial in a proportion 
of less than 12%. ‘The eventual hollowing out and the furrowing of glass in process of 
decay were associated with the mechanical treatment which it had received. 

The second meeting was held in the Applied Science Department, Sheffield Uni- 
versity, on Thursday, May 29. Col. S. C. Halse, C.M.G. in the chair. The following 
three papers were presented: 

1. ‘‘Alumino-Silica Minerals in Fired Glass Pots,”’ by W. J. Rees, B.Sc. Tech., F.I.C. 

N. L. Bowen and J. W. Greig of the Geophysical Laboratory, Washington, U.S. A., 
had recently revised the investigations previously made on the binary system Al,O;- 
SiO.. They showed that there was only one compound of alumina and silica which 
was stable at high temperatures. This compound had a composition 3AlI,O3.2SiOs, 
and chemically was quite distinct from sillimanite (Al,O;-SiO,), although its optical and 
crystallographic characteristics were almost the same. ‘The crystals of so called silli- 
manite which were found in the different kinds of fired refractory material and in the 
ceramic articles were always crystals of the compound 3A1.0;.2SiO2. Researches made 
by the author (Mr. Rees) during the firing of pots, and blocks from glass works, as well as 
during their use at high temperature, corroborated the results obtained by Bowen and 
Greig. The proportion of 3Al,O;.2Si02 which were found in refractory materials after 
firing depended upon the composition of the material, upon the degree and duration of 
the heating, and upon contact with, or absorption of, siliceous matter such as glass. 
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2. “The Effect of Various Constituents on the Viscosity of Glass.’’ by S. English, 
M.Sc. 

To the glass manufacturer, the viscosity of molten glass is perhaps the most im- 
portant of its properties, as it is the viscosity and the way in which it varies with al- 
teration of temperature that determine whether a glass can be satisfactorily melted, 
planed and worked. Though the importance of this property has been realized, the 
practical difficulties of measuring the viscosity at temperatures up to 1400 has pre- 
vented the subject being systematically investigated. Results have been published of 
only a few determinations, and the data provided do not always appear to be consistent, 
though it is not easy to test this point as the composition of the glasses are not generally 
given. 

Of the various methods which have been used or suggested for the determination 
of the viscosity of liquids the ‘‘rotation’’ method seems to be the most useful for glass 
as it can be used over such a large range of viscosity. In applying this method, the glass 
was melted from cullet in a standard sized cylindrical crucible, and an iridioplatinum 
sheath secured on the end of a porcelain rod was rotated on its own axis in the center 
of the crucible of glass. The time required for the iridioplatinum sheath to complete 
one rotation under different loads at various temperatures was determined, and the vis- 
cosity was given as a function of the product of the net effective pull and the time of ro- 
tation. The apparatus was calibrated by using syrup, the viscosity of which had been 
previously determined. 

The glasses used consisted of a series soda-lime-silicates obtained by a molecular 
substituting lime for sodium oxide in a simple sodium silicate, and a similar series in 
which the sodium oxide was substituted by magnesia. 

The curves for the viscosities from about 750° to 1400°C show the way in which the 
viscosity is increased by substitution, and decreased by a rise of temperature. 

3. ‘The Thermal Endurance of Glass. Part I.’’ by V. H. Stott, M.Sc. 

In spite of its practical importance the theory of the thermal endurance of isotropic 
bodies had been somewhat neglected. A theory was submitted, which however owing 
to the complexity of the phenomena involved, was necessarily not entirely satisfactory. 
Actually it was possible to increase the thermal endurance of glass by a suitable thermal 
treatment, but a general method for effecting this could not be given. Another ques- 
tion of practical utility, which could not be determined in a general way, was that of 
finding the shapes of glassware which were most resistant to thermal shock in the limits 
imposed by usage. Here again, each case had to be specially considered. It seemed 
therefore that, from the point of view of thermal endurance, they could choose a glass 
which suited a given purpose according to its physical properties, but it was most 
difficult to determine the best process of manufacture for an actual article, or to arrive 
at a proper method of testing the value of the object made. It was therefore not de- 
sirable at present to fix any formal method of testing. 

Part II. By V. H. Stott, M.Sc., and Edith Irvine, B.Sc. 

Experiments were made which showed that rupture was generally due to local differ- 
ences of temperature, rather than to the uniform shrinkage of large surfaces. Although 
this interpretation of the experiments showed that the conditions assumed in the first 
part of the paper were not strictly fulfilled, the effects of the different factors were not 
greatly changed, and the formula cited would give satisfactory comparative results. 
In particular, since rupture was almost instantaneous, the conductivity of glass could 


not have great importance. 

The last meeting of the Society of Glass Technology for the session 1923-24 was held 
in Sheffield, on June 18th, the President, Col. S. C. Halse, C.M.G., in the chair. Two 
papers were presented. 
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(a) “Some Remarks on the Erection and Operation of Modern Pot Furnaces,”’ 
by Percival Marson. In the absence of the author, this paper was read by Prof. W. E. S. 
Turner, D.Sc. 

The author pointed out that the glass manufacturer, before constructing a pot fur- 
nace, which represented so heavy a capital expenditure, should have adequate plans 
prepared. A furnace builder who knew his business should be able to guarantee his 
furnace, but in any case it was desirable to have a technologist as intermediary in order 
that suitable specifications might be laid down and adhered to. Among other things 
the builder should study the nature of the ground upon which the furnace was to be 
erected and he should construct an adequate foundation, providing also any necessary 
drainage and protection of the flues from ingress of water. The provision of suitable 
flue dampers with some form of indicator allowed of a more accurate regulation of the 
furnace during working. A small hole in the furnace above one of the pots served to 
give an indication, by observation of the issuing flame, of the state of combustion, so 
that correct conditions could thereby be attained. For a ‘‘full crystal’’ glass a furnace 
temperature of 1306° was sufficient and nothing was gained by exceeding this, but for 
soda-lime glass a temperature of 1400° could be maintained with advantage. It was 
claimed that for the crystal glass a circular pot was better than an oval or egg-shaped 
one, since it was less likely to cause cords in the glass. 

(6) “‘Note on an Unusual Type of Recuperative Tank Furnace,’’ by F. W. Hodkin, 
B.Sc. and Prof. W. E. S. Turner, D.Sc. This paper was presented by Mr. Hodkin who 
gave an account of observations made upon a recuperative tank furnace in operation 
at the Belinda Works of Messrs. Law & Shaw, Ltd., Leeds. The observations were 
made as the result of an invitation extended by Mr. J. S. Shaw to Prof. Turner to in- 
spect the furnace. 

The main feature of interest was the method of recuperation of the secondary air. 
This air entered by arched passages situated beneath the bottom of the tank and above 
similar passages conveying the exit gases to the chimney flue. It then passed by means 
of vertical channels in the working end of the furnace to a space between an upper and 
a lower crown. After traversing the space between the crowns, the air entered the fur- 
nace through a series of ports which were placed so as to have the gas ports between 
them. 

Producer gas was admitted, without preheating, through a gas-chamber connected 
with ports or burners opening into the melting end of the furnace. The flames traversed 
the whole length of the furnace, the products of combustion escaping through vertical 
downtakes in the working end to the flues beneath the tank. 

The batch was charged through an opening at the side of the furnace and one big 
advantage claimed for the method of construction was that it permitted of working 
operations being conducted along the walls, not only of the working end, but also of the 
melting end, by the use in the latter of syphons. 

The tank had a double bridge. In other words, the bridge had three walls separated 
by cavities through which steam was blown for cooling purposes. 

With gas at 700°C and air at 720°C, the temperature of the glass in the melting 
end was 1460°C. The production of glass from the tank, which was not being worked 
at full capacity, averaged 60 tons per week for a consumption of about 60 tons of coal 
on the producers. This glass was worked by three machines with feeders situated in 
the working end of the furnace, and by hands from four boots in the melting end. 
The designers anticipated a production of more than 120 tons of glass per week when 
working fully. 

The President intimated that a party of members of the Society was visiting Belgium 
from July 7th to 12th. 
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REPORT ON SHORTAGE OF COAL COMMITTEE 


NEw York, July 6.—Danger of coal famine will be eliminated, industry stabilized, 
railroads relieved and the consumer’s coal bill ultimately cut by seasonal storage of coal, 
it is asserted in the report of the Storage of Coal Committee of the American Engineering 
Council made public here today. 

“The storage of coal,’’ the report declares, “‘is essentially necessary as an aid to the 
solution of the national coal problem, and is an economic and practicable means of in- 
suring an adequate supply of coal as needed.”’ 

“Tf each coal consumer will adopt the policy of annually purchasing coal on a uni- 
form monthly delivery basis, there will result automatically sufficient seasonal storage 
to guarantee coal to the consumer, as needed. Furthermore, this policy will bring about 
a uniform demand for coal whereby the coal producer and carrier may establish uniform 
and standard production and shipment schedules.” 

“It will also remove the evils of intermittent operation of coal mines, frequent 
panicky market conditions, and coal shortages due to inability of the carriers to meet 
peak demands.”’ 

Seasonal storage of coal by consumers, the committee finds, is an economic and prac- 
tical means of insuring an adequate supply and satisfactory quality of coal when needed. 
“The irregularity in coal production,”’ the report continues, “‘is largely due to seasonal 
demand. Since more coal is consumed in the late fall and in the winter than at other 
periods, coal producers and carriers each year are confronted alternately with a feast 
and a famine—with an inordinate demand for coal and transportation followed by a 
period of no demand. This seasonal demand is responsible for forty-seven per cent of 
the idle time of the coal industry.”’ 

“Seasonal demand also contributes to another very disturbing element, namely, 
the over-development of mine capacity through opening too many mines. Coal produc- 
tion capacity is now twice as large as the consumption capacity. The two factors— 
intermittent or seasonal operation and over-development—are in a very large measure 
responsible for the ills of the coal industry.”’ 

The report, given out by Ex-Governor James Hartness of Vermont, president of the 
American Engineering Council, comprises about 110,000 words. It was prepared by a 
main Committee of the Council, headed by W. L. Abbott of Chicago, working with the 
Department of Commerce, the U. S. Coal Commission, and federal, state and municipal 
agencies as well as private enterprise. 

Sixty-seven sub-committees, functioning in every important industrial center in the 
United States, and comprising 400 individual engineers, constituted the field organiza- 
tion which carried on the nationwide survey for more than a year. 

The report sets forth ‘‘a simple and practical remedy,’’ saying that it is the coal con- 
sumer who must start the cycle that will bring about a stabilized industry. 

“The amount of storage required to produce these corrective and constructive re- 
sults,’’ the Committee declares in summarizing its conclusions, “‘is small in terms of the 
per cent of annual consumption. For seasonal storage, from nine to ten per cent of the 
annual consumption is all that is required. If this amount is supplemented by additional 
reserve storage of no more than seven per cent, there will result an accumulation of some 
83,000,000 tons of coal in storage by September 30 of each year. The practicability 
of this amount of storage with but slight additional outlay for equipment is indicated 
by the fact that in September, 1923, 56,000,000 tons were in storage.”’ 

“‘Equipment has been developed and may be secured to meet any storage situation 
or requirement. The cost of such equipment ranges from a few cents per ton of capacity 
up to $2.50 or $3.00 per ton of capacity.”’ 
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“Storage of coal present no serious risk of loss from breakage, spontaneous combus- 
tion, or loss of heat value or firing qualities. All kinds of coal have been and may be 
successfully stored. The insignificant money loss due to the factors named above 
should not deter any one from storing coal. Application of the simple and inexpensive 
regulations and practices set forth in this report will provide all reasonable safeguards 
against such possible losses.’’ 

“The cost of storage per ton, including fixed charges on equipment, maintenance 
and operation expense and interest on investment in coal as well as taxes and insurance, 
in most instances does not exceed seventy-five cents per ton yearly. More generally 
it is around fifty cents per ton yearly. This cost is insignificant when distributed over 
annual consumption.”’ 

“Storing of coal may be easily financed. Banks will finance such an investment 
as readily as any other commercial undertaking.” 

‘The transportation facilities of the United States are adequate normal and regular 
movement of coal. For short periods the railways can move coal at an abnormal rate, 
but this is both expensive and detrimental to shipment or other commodities and to 
normal freight movement.”’ 

‘To increase transportation facilities to meet the peak demands resulting from the 
prevailing unsystematic practice in coal shipment would require an additional invest- 
ment of some $12,000,000,000. Such an investment is not justified.”’ 

‘The railroads have more to gain by storing coal than any other class of consumer. 
They should store their own coal on such a scale and at such times as to obviate the 
movement of company or non-revenue producing coal during the period when there is 
a heavy demand for the transportation of revenue producing freight. They should 
abandon, however, the uneconomic practice of using freight cars for storing coal and 
thereby withholding railroad equipment from other uses.’’ 

“In general, storage should take place at the point of use, to accomplish the most 
in relieving transportation and safeguarding supply. However, under some circum- 
stances, storage-in-transit or at an intermediate point is advisable.” 

“In general, storage at mines is not recommended, but there should be sufficient 
mine storage facilities and capacity to overcome ordinary operating delays, such as 
belated arrival of cars, temporary break down or idleness of mining equipment and the 
like. Such provisions would materially increase the producing hours of mines and 
miners.”’ 

“Cars should be assigned to mines upon the basis of coal actually sold and not upon 
rated capacity of production. This measure would be a wholesome deterrent to over- 
development of coal producing facilities.’’ 

‘While this study refers primarily to industrial consumers of bituminous coal, 
yet householders have also a direct responsibility. Indeed the householder is in a 
position to aid with the least cost, because no special equipment for storing and reclaim- 
ing is required and his individual investment in coal is relatively small. Householders 
use approximately 50,000,000 tons of bituminous coal annually, which, if placed in their 
bins by the end of September of each year would materially contribute to the solution 
of the coal problem.’’ 

“‘Federal, state, city and other civic divisions of the body politic are not meeting 
their responsibility in relation to the seasonal storage of coal. They are as derelict 
in regard to seasonal storage as are other users and frequently add to a confused situation 
by securing priority orders. Public officials should take the lead, by precept and by ex- 


ample, in furthering the storage of coal.” 
“Contracts for coal should be observed with fidelity. The evil practice of indis- 
criminate breaking of coal contracts has seriously injured the American coal industry 
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with reference alike to production, transportation and consumption. Contracts for 
coal should be observed with the same good faith as universally prevails in regard to 
other forms of commercial contracts.’’ 

“Confirmation of the practicability of coal storage is afforded by the anthracite 
coal industry. This industry is far more stable than the bituminous, because producers, 
carriers and consumers of anthracite coal for a number of years have alike encouraged 
and practiced storage.” 

The committee recommends that all coal consumers purchase their coal on an annual 
contract for yearly requirements with a provision that the coal be delivered monthly 
in equal allotments. It urges that consumers provide necessary storage facilities to 
meet the terms of such contract. 

‘These recommendations,” the report points out, based upon the finding that 
the purchase of coal upon a uniform monthly delivery basis will result in a condition 
whereby coal mines may inaugurate and maintain a regular production schedule; 
carriers may plan definitely as regards both schedules and equipment for a uniform 
movement of coal; stocks of coal automatically will accumulate during the months from 
April to September inclusive in sufficient amount to meet the extra consumption during 
the winter months; a reduction in the price of coal will be made possible by more regular 
schedules of production and transportation and by elimination of peak demands in the 
winter months when the costs of both production and transportation are the highest.”’ 

The committee reiterates, says the statement of findings given out by Ex-Governor 
Hartness, that the coal consumers through seasonally storing coal can and should 
initiate this vitally necessary cycle of changes. 

The personnel of the committee of the American Engineering Council which con- 
ducted the investigation follows: 

W. L. Abbott, chief operating engineer of the Commonwealth Edison Company 
of Chicago, chairman; H. Foster Bain, Director of the Bureau of Mines, Washington; 
William Hutton Blauvelt, consulting engineer, New York City; W. H. Hoyt, chief 
engineer of Duluth, Missabo and Northern Railway Company, Duluth, Minn.; William 
J. Jenkins, vice-president and general manager of the Consolidated Coal Company, of 
St. Louis; David Moffat Myers, consulting engineer, New York City; Prof. S. W. Parr, 
University of Illinois, Urbana; Dean Perley F. Walker, University of Kansas, Law- 
rence; Roy V. Wright, editor of the Railway Age Gazette, New York; Edgar S. Nether- 
cut, secretary of the Western Society of Engineers, Chicago; O. P. Hood, U. S. Bureau 
of Mines, Washington. 


CALENDAR OF CONVENTIONS 


Organization Date Place 

AMERICAN CERAMIC SOCIETY 

(Annual Meeting) Feb. 16-21, 1925 Columbus, Ohio 
American Foundrymen’s Association Oct., 1924 
American Gas Association, Inc. Oct., 1924 
British Assn. for the Advancement of 

Science August 6-13, 1924 Toronto, Canada 
Chemical Equipment Assn. Sept., 1924 
Eastern Paving Brick Mfrs. Assn. Dec., 1924 New York (?) 
Natl. Glass Distributors’ Assn. Dec., 1924 Pittsburgh, Pa. 
Natl. Paving Brick Assn. Dec., 1924 


>) 


U. S. Potters’ Assn. Dec., 1924 Washington, D. C. 


ANNOUNCEMENT 
1924 SUMMER MEETING 


AMERICAN CERAMIC SOCIETY 


October 6 and 7 


Los Angeles, California | 
Biltmore Hotel | 


Morning and afternoon sessions for reading of 
papers and discussions 


Dinner Meeting Tuesday Evening 


Inspection of Plants in the Vicinity 


Railroad excursion rates with the usual 
stop-over privileges 


The cordial invitation of the western plant owners to 
come and see how they are manufacturing is still yours to 
accept. 


Let’s Go! A Big Time Awaits You 


Informational, Inspirational, Vacational 


For details write Fred B. Ortman, General Chairman Summer 
Meeting, Tropico Potteries, Inc., Glendale, Calif., or Ross C. Purdy, 
General;Secretary, Lord Hall, O. S. U., Columbus, Ohio 


J 


AMERICAN CERAMIC SOCIETY 


U. S. ROTARY SMELTING FURNACE 
installed in 
POTTERY PLANT SHOWS LARGE SAVING 


¥ 


Charla, J Kink, Prat S 
Saanilary. Manufacturing be 
& 


Spd Ofte 
> New Fa any 19, 


U. 3. Smelt Purnace Go. 
Belleville, Il. 
ttention: 


Richa Gass, Seo'y-Trese 
Gentlemen: 
We have been using one of your Bo. No Maintenance 
3 U. 8. Rotary Smelting Purmscee to burn fritt. It has 


deen in operation for about twelve (12) months and has Cost 
given no trouble at all and there has been no sainten- 
ance charge againet it. 


The saving in labor and time has Saves labor, time 
deen #0 great that we have not bothered to check the fuel 
consumption accurately, bat we are convinced that the and fuel 
coet of gas and power per Ton of fritt burned is lese 
than the coet of coal formerly used. 


Youre truly, 
UNIVERSAL SANITARY MPG. CO. 


— | 


| | 
| 
SIZES AND CAPACITIES 
No. 1 No, 2 No. 3 No. 4 No. 4-B 
60 Ib. 150 Ib. 350 Ib. 750 lb. 1200 Ib. 


Description, Photographs, Specifications and Prices Mailed Promptly. 


THE U. S. SMELTING FURNACE CO. 


BELLEVILLE, ILLINOIS, U.S. A. 


(When writing to advertisers, please mention the JOURNAL) 
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DRYING. 
MACHINERY 


for all 
Clay Products 


Electrical Porcelain 
Sanitary Ware 
General Ware in Moulds 
Dipped General Ware 
Clay Rolls :: Spark Plugs 
Saggers :: Tile 
Refractories :: Brick 


Chemical Stoneware 


PROCTOR & SCHWARTZ, inc. 


PHILADELPHIA, PA. 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE 


Air Compressors 
General Electric Co. 


Air Separators 
Gay Co., Rubert M. 


Alumina (Hydrate and Calcined) 
Pennsylvania Salt Mfg. Co. 


Alundum Products) 
Norton Co 


Auger 
Chambers Brothers Co. 


Automatic Cutters 
Chambers Brothers Co. 


Automatic Stove Rooms 
Philadelphia Drying Machinery Co. 


Ball Mills 
Hardinge Co. 
Mueller Machine Co., Inc. 


Batts (Alundum-Crystolon) 
Norton Co. 


Bituminous Coal 
Seaboard Fuel Corp. 


Blocks (Refractory) 
Norton Co. 


Boats, Combustion 
Norton Company 


Borax 
Innis, Speiden & Co. 


Boric Acid (Crystal, Granular or Powder) 
Innis, Speiden & Co. 


Brick Making Machinery 
Chambers Brothers Co. 


Bricks (Refractory-Alundum-Crystolon) 
Norton Co, 


Burners (Oil) 
Best, W. N. Corp. 


Carbonates (Barium-Lead) 
Innis, Speiden & Co. 


Caustic Soda 
Pennsylvania Salt Mfg. Co. 


Cements 
Norton Co. 


Ceramic Chemicals 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co, 
Metal & Thermit Corp. 
Paper Makers Importing Co., (Inc.) 
Roessler and Hasslacher Chemical Co 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
Ceramic Engineering Co. 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc. 


Clay (Ball) 
Johnson-Porter Clay Co. 
Paper Makers Importing Co. 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Clay (China) 
Drakenfeld and Co., B. F. 
Edgar Brothers Co 
Paper Makers Imperting Co., (Inc.) 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Clay (Electrical— Porcelain) 
Edgar Brothers Co. 
Johnson-Porter Clay Co. 
Paper Makers Importing Co., (Inc.) 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Clay (Enamel) 
Edgar Brothers Co. 
Johnson-Porter Clay Co. 
Paper Makers Importing Co. 
Metal & Thermit Corp. 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 
Vitro Mfg. Co. 


Clay (Fire) 
Edgar Brothers Co. 
Paper Makers Importing Co, (Inc.) 
United Clay Mines Corp. 


Clay (Potters) 
Johnson-Porter Clay Co. 
Paper Makers Importing Co. 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Clay (Sagger) 
Edgar Brothers Co. 
Johnson-Porter Clay Co. 
Paper Makers Importing Co., (Inc.) 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Clay acting Machinery 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Ciay Miners 
Edgar Brothers Co. 
Johnson-Porter Clay Co. 
Paper Makers Importing Co., (Inc.) 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Clay (Wall Tile) 
Johnson-Porter Clay Co. 
Vanderbilt Co,, R. T. 


Clay Washing Machinery 
Mueller Machine Co., Inc. 


Clay Machinery 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Cloth (wire) 
Newark Wire Cloth Co. 


Coal-( Bituminous) — 
Seaboard Fuel Corp, 


Colors 
Drakenfeld and Co., B. F 
Harshaw. Fuller and Goodwin Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Conditioning Machinery 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Cones (Filter) 
Norton Co, 


(When writing to advertisers, please mention the JOURNAL) 
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Apply this Formula 


n= first cost of NEWARK Wire Cloth 
o=first cost of substitute material 


i =investment 


Where filter cloth, sieves, centrifugal cloths, etc. MUST 
be purchased it is plain that the TRUE investment is 
only the difference in cost between the best grade ob- 
tainable and the first cost of any other material pur- 
chased to perform the same service. 


Because of the exceptionally high quality of NEWARK 
Wire Cloth our price is sometimes necessarily higher 
than the first cost of substitute material but NEWARK 
Wire Cloth is so much more durable and the spacing so 
much more accurate that one trial invariably proves the 
investment to be well worth while. 


Double surface, Extra 
strong. Durable. Easily 
cleaned. Even texture, 


Specify the spacing 
and wire diameter 
wanted, the kind of 
metal, the length, the 
width, and leave the rest 
tous. Or, better still, 


send a sample of the wire Newark Wire Cloth Company 


cloth you want dupli- 
cated. 355-369 Verona Ave., Newark, N. J. 


THE 
ZIRCONIUM OXIDE 
OPACIFIER 
OPAX 


Made from Domestic Ores. 


Not subject to wide price fluctuations because of varying 
prices in foreign metal markets. 


Our plant capacity is ample to supply the needs of the 
Enameling Trade. You can be sure of a regular supply 
of a uniform product. 


The sooner you start using Opax regularly the more 
money you will save. 


The Titanium Alloy Manufacturing Co., 
Niagara Falls, N. Y. 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 


Conical Mills Enameling Furnaces 
Hardinge Co. Chicago Vitreous Enamel Product Co. 
’ Combustion Utilities Corp. 
neral Electric Co. eneral Elect ‘ 
Suriace Combustion 
Conveyors (Clay, Sand, Brick, etc.) he celain Ename g. Co. 
adfield-Penfield Steel Co. U. S. Smelting Furnace Co. 
. Philadelphia Drying Machinery Co. Vitro Mfg. Co. 
Mueller Machine Co., Inc. Enameling Furnaces (Electric) 
General Electric Co. 
Controllers, (Automatic Temperatures) 
Brown Instrument Co. Enameling Muffies 
Engelhard, Charles, Inc. General Electric Co. , 
Wilson-Maeulen Co., Inc. Parker-Russell Mining & Mfg. Co. 
Enameling, Practical Service 
Cores (Alundum Furnace) Chicago Vitreous Enamel Product Co. 
Norton Co. Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 
Cornwall Stone Vitro Mfg. Co. 
Pennsylvania Pulverizing Co. 
Enamels, Porcelain 
Crucibles (Filter-Melting-Ignition) Vitreous Product Co. 
Norton Co. Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co 
Crushers Vitro Mfg. Co. 
American Pulverizer Co. 
a Brothers Co. Engineering Service 
Gay Co., Rubert M. Ceramic Engineering Co. 
Hawpeld: Penfield Steel Co. Chambers Brothers Co. 
Hardinge Co. Combustion Utilities Corp. 
Mueller Machine Co., Inc. Hadfield- Penfield Steel Co. 
Crushers (Ring) Equipment (Electrical) 
American Pulverizer Co. General Electric Co. 
Decorating Supplies E 
quipment (Porcelain Enameling) 
Drakenfeld and Co., B. F. The Porcelain Enamel & Mfg. Co. 


Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co 


i fg. Extruding Machines (Lab. Use) 
Chambers Brothers Co. 
Discs (Alundum-Porous-Filter) Feldspar 
Norton Co. Clinchfield Products Corp. 
Drakenfeld and Co., B. F. 
Dishes (Alundum-Filtering-Ignition) Harshaw Fuller and Goodwin Co. 
Norton Co. Innis, Speiden & Co. (‘‘Jsco’’) 
Maine Feldspar Co, 
Disintegrators O’Brien and Fowler 
Chambers Brothers Co Pennsylvania Pulverizing Co. 
Hadfield-Penfield Steel Co. Roessler & Hasslacher Chemical Co. 
Mueller Machine Co., Inc. United Clay — Corp. 
Vanderbilt Co., R. T. 
Dolomite 
Innis, Speiden & Co. Filtering Machinery 
Mueller Machine Co., Inc. 
Dryers (China Ware—Porcelain) 
Ceramic Engineering Co. Fire Brick 
Philadelphia Drying Machinery Co. Parker -Russell Mining & Mf. Co. 
Proctor and Schwartz, Inc 
Drying Machinery nnis, Speiden & Co. “Carrara”’ 
Philadelphia Drying Machinery Co. National Silica Co. 
Proctor and Schwartz, Inc. Pennsylvania Pulverizing Co. 
Fuel 
Electrical Instruments Seaboard Fuel Corp. 
> Brown Instrument Co. 
Engelhard, Charles, Inc. Furnaces 
Wilson-Maeulen Co. Chicago Vitreous Enamel Product Co. 
Combustion Utilities Corp. 
Electrical Porcelain Machinery Ferro Enamel Supply Co. 


Parker-Russell Mining & Mfg. Co. 
The Porcelain Enamel & Mfg. Co. 
The Surface Combustion Co. 


Mueller Machine Co., Inc 


Enameling Equipment, Complete 
Chicago Vitreous Enamel Product Co. U. S. Smelting Furnace Co. 
Ferro Enamel Supply Co Furnaces (Electrical) 
The Porcelain Enamel & Mfg. Co. General Electric Co. 


(When writing to advertisers, please mention the JOURNAL) 
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Special for Glassmakers and Potters 


GREEN 
OXIDE OF CHROME 


in variety of shades 


Guaranteed to contain no Free Sulphur 


nor Sulphides 


B. F. DRAKENFELD & CO., INC. 


50 Murray Street, New York 


| 
| 
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BUYERS’ GUIDE (continued) 


Glazes and Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Linamel Supply Co. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Gold 
Drakenfeld, and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Impervite (Refractory and Hard Porcelain) 
Engelhard, Charles, Inc. 


Infusorial Earth 
Innis, Speiden & Co. 


Iron (Enameling) 
American Rolling Mill Co. 
United Alloy Steel Corp. 


Jiggers 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc 


Kaolin 
Edgar Plastic Kaolin Co. 
Harshaw, Fuller and Goodwin Co. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Kryolith 
Pennsylvania Salt Mfg. Co. 


Linings (Furnace-Refractory Block-Refrac- 
tory Plate) 
Norton Co. 


Magnesite 
Innis, Speiden & Co. 


Metals (Porcelain Enameling) 
American Rolling Mill Co 
United Alloy Steel Corp. 


Mills (See under Ball Mills) 
(See under Pebble Mills) 


Minerals 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Muffiles (Furnace) 
Norton Co. 


Muriatic Acid 
Harshaw, Fuller and Goodwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


Nitrates (Cobalt, Sodium) 
Innis, Speiden & Co. 


Oil Burners 
Best, W. N. Corp. 


Opacifiers 
Titanium Alloy Mfg. Co 


Operators (Coal) 
Seaboard Fue! Corp. 


Oxides 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Innis, Speiden & Co. 
Paper Makers Importing Co., (Inc.) 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co, 
Titanium Alloy Mfg. Co. 
Vitro Mfg Co. 


Pans (Wet and Dry) 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Pebble Mills 
Hadfield-Penfield Steel Co. 
Hardinge Co. 
Mueller Machine Co., Inc. 


Placing Sand 
Pennsylvania Pulverizing Co. 
National Silica Co. 


Plate Feeders 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 


Plates (Filter) 
Norton Co, 


Porcelain Enameling Service, Practica! 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 

The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Porcelain Enamels 
Chicago Vitreous Enamel Product Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Potash (Carbonate) 
Innis, Speiden & Co. 


Pottery Machinery 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Pug Mills 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co, 
Mueller Machine Co., Inc. 


Pulverizing Machinery 
American Pulverizer Co. 
Hadfield- Penfield Steel Co 
Hardinge Co. 

Mueller Machine Co., Inc. 


Pulverizing Mills 
Hadfield-Penfield Steel Co 
Hardinge Co. 

Mueller Machine Co., Inc 


Pulverizers (Ring) 
American Pulverizer Co 


Pumps 
Mueller Machine Co., Inc. 


Pyrometers (Indicating) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Wilson-Maeulen Co., Inc. 


Pyrometers (Recording) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Wilson-Maeulen Co., Inc. 


(When wriling to advertisers, please mention the JOURNAL) 
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Even distribution of heat 
thruout Kiln with 
W. N. BEST Oil Burners 


One of the many potteries equipped with the 
W. N. BEST oil system and burners. 


We offer a burner and engineering service 
built upon thirty-four years of success and prac- 
tical experience in all problems: pertaining to 
the-use of liquid fuel. 


We are prepared to design, install and place 
our oil burning systems in operation. 


A list of users will convince * 


W. N. BEST Corporation 
Consulting and Designing Engineers in Caloric 


11 Broadway New York, N. Y. 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 


Pyrometer (Switches) 
Wilson-Maeulen Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Wilson-Maeulen Co. 


Recording Instruments 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Wilson-Maeulen Co., Inc. 


Recuperators 
Combustion Utilities Corp. 


Refractories 
Norton Co, 


Refractory Materials 
Parker-Russell Mining & Mfg. Co. 


Regulators (Automatic Temperatures) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Wilson-Maeulen Co., Inc 


Saggers 
Norton Company 


Sagger Presses 
Chambers Brothers Co, 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 
Watson-Stillman Co. 


Screens 
Gay Co., Rubert M. 
Newark Wire Cloth Co 


Selenite of Sodium 
Drakenfeld and Co., B. F, 
Metal & Thermit Corp. 
Vitro Mfg. Co 


Separators 
Gay, Rubert M. Co. 


Shippers (Coal) 
Seaboard Fuel Corp. 


Silica Brick 
Parker-Russell Mining & Mfg. Co. 


Silex Lining 
Hardinge Co. 


Sillimanite (Synthetic) 
Norton 


Slabs (Furnace) 
‘ Norton Co. 


Smelters 
Ferro Enamel Supply Co. 
Parker-Russell Mining & Mfg. Co. 
The Surface Combustion Co. 
U. S. Smelting Furnace Co 


Soda Ash 
Innis, Speiden & Co. 


Sodium Antimonate 
Vitro Mfg. Co. 


Sodium Fluoride 
Innis, Speiden & Co. 


Spar 
Maine Feldspar Co. 
Pennsylvania Pulverizing Co. 
Vanderbilt Co., R. T 


Sulphuric Acid 
Drakenfeld and Co., B, F. 
Harshaw, Fuller and agg Co. 
Pennsylvania Salt Mfg. 
Roessler and Siemical Co. 


Talc 
Innis, Speiden & Co. 


Temperature Instruments (Measuring) 
Brown Instrument Co. 
Engelhard Charles, Inc. 
Wilson-Maeulen Co., Inc. 


Thermocouples 
Wilson-Maeulen Co. 


Thermometers (Electric Resistance) 
Brown Instrument Co. 
Engelhard Charles, 

Wi -Maeulen Ce. , Inc. 


Thimbles (Filtering Extraction) 
Norton Co. 


Tile Machinery (Floor and Wall) 
Mueller Machine Co., Inc. 


Titanium 
Titanium Alloy Mfg. Co. 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


Tubes (Pyrometer) 
Brown Instrument Co. 
Engelhard Charles, Inc. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Wilson-Maeulen Co. 


Vacuum Pumps 
Mueller Machine Co., Inc. 


Wet Enamel 
The Porcelain Enamel & Mfg. Co. 
Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Whiting 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co, 
Innis, Speiden & Co. 
Roessler and Chemical Co. 
Vanderbilt Co., 


Witherite 
Innis, Speiden & Co. 


Zirconia 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 
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Electric vitreous enamel 
furnace equipped with G-E 
Direct-Heat Units and 
Automatic Temperature 
Control 


G-E Industrial 
Heating Specialists 
will gladly help you 
work out a better 
vitreous enamel 
furnace plan— 
through the proper 
of elec- 
tric heat. 


JOURNAL OF THE 


Electric Vitreous Enameling 


Improving the product and reducing the cost of 
production are actual facts in the application of 
electric heat thru G-E Direct-Heat Units to 
vitreous enamel furnaces. 


G-E Direct-Heat Units in your furnace mean 
no muffles to sag or break—no combustion gases 
and dirt—elimination of rejects due to spoilage 
by furnace—decreased labor for operating—and 
minimum upkeep on equipment. 


G-E Direct-Heat Units radiate quick, clean heat 
direct to the charge—electric heat so uniformly 
distributed throughout the furnace, and so accu- 
rately controlled that the maximum speed and 
highest quality of vitreous enamel are obtained. 


General Electric Company 
Schenectady, N. Y. 


Sales Offices in all large cities 


GENERAL ELECTRIC 


39-107D 


(When writing to advertisers, please mention the JOURNAL) 


= 
ij 

| 
m4 
, 
= 
| 


AMERICAN CERAMIC SOCIETY 17 


Illinois Kaolin Co 29 
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THE PARKER RUSSELL CO. 


ST. LOUIS 


BUILDERS OF 
RO-MACK Enameling Furnaces 
HIGH TEMPERATURE FURNACES 
For all Purposes 


HIGH GRADE REFRACTORIES 


Trace mann 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 


McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL SHAPES OUR SPECIALTY - 


HIGH GRADE 


CLAYS 


OF EVERY KIND—FOR EVERY PURPOSE 
UNITED CLAY MINES CORPORATION TRENTON, N. J. 


CRUSE 


Porcelain Dental 


O’Brien & Fowler 


114 Wellington St. Derry Quarries, Buckingham, Que. Ottawa, Canada 


WHEN YOU THINK OF 


Furnaces, Furnace Repairs, Forks, Enamels, Oxides, Burning Points, and 
other Enameling Supplies, think of Ferro. Send us an inquiry today! 
THE FERRO ENAMEL SUPPLY CO., CLEVELAND, OHIO. 
> 
FELDSPAR 


POTASH & SODA. GRADES AND GRINDINGS ’ 4 
TO MEET ALL REQUIREMENTS 


POINEERS—STILL LEADERS—THERE IN EMERGENCIES 


CLINCHFIELD PRODUCTS CORP. 
Plant Plant 


ERWIN, TENN. 350 Madison Ave., BEDFORD, N. Y. 
New York 
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SEND FOR 
YOUR COPY 
TODAY 


A catalogue of pyrometer equipment is valuable for 
reference purposes. 


This Wilson-Maeulen catalogue is of particular value 
because it gives complete information about good 
pyrometer equipment that is carefully made to give 
accurate temperature records. 


Send for your copy today. 
Our pyrometer engineers would like to discuss your 
temperature problems with you. So tell us about 
your products, your kilns, and the temperatures you 
must reach and maintain. 


WILSON-MAEULEN CO. INC. 
Makers of Good Pyrometers 
734 E. 143rd ST. NEW YORK CITY 


ILSON-MAEULEN 
PYROMETERS 


MAKE BETTER SAGGERS 
have no joints to work 


at 
f loose or open under pres- 


LOWER COST 
sure, this insures a hom- 


These Machines press 
saggers from solid wads 
ogeneous product and 
reduces to a minimum 


WATSON- STILLMAN SAGGER PRESSES 
ofclay. Our sagger dies 
the losses in firing. 


Write for Balletins 
and fall information 


The Watson-Stillman Co. 


Showing a 50 Ton Sagger Press 
Outfit Complete equipped with 28 DEY STREET, NEW YORK 
dies for making Elliptical Sagger. Chicago, McCormick Building 


Philadelphia, Widener Bldg. 
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On the New 307-ft. Harrop 
Continuous Kiln of the 
A. E. Hull Pottery Co., Crooksville, O. 


Brown Pyrometers Indicate and Record the 
temperatures. The equipment consists of two 
2—Record Continuous Recorders and one Indi- 
cating Pyrometer equipped with two 12-point 
moisture proof switches. Platinum — Platinum 
Rhodium Thermocouples are used 


No matter what type of kiln you operate, 
what fuel you use or what ware you burn, 
we can show you FACT Sand FIGURES 
of the savings Brown's are making in 
plants similar to yours. 


Write today for complete information. Address the Brown 
Instrument Company, 4505 Wayne Avenue, Philadelphia 
or one of our district offices in New York, Boston, Pitts- 
burgh, Cleveland, Columbus, Detroit, Chicago, St. Louis, 
Birmingham, Houston, Denver, San Francisco, LosAngeles, 
Montreal. 


MAINE FELDSPAR COMPANY 


Grinders of 
Mt. Apatite Spar 


Mills 
Auburn and Topsham, Maine 


Sales Agents 


Brunswick, Maine 


Charles M. Fransheim Co., Wheeling, W. Va. 
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THE 


JOHNSON-PORTER 


CLAY COMPANY 
McKENZIE, TENNESSEE. 


Producers of High Grade 
Clays for all Branches 
of the White Wares 
Industry. 


Purchase your Ball, Sagger 
and Wad Clays direct from 
the producer, and thus 
know who is responsi- 
ble for their 


quality. 


CHEMICALS 
“Over a Century a ae and Progress” 


South Dakota 


FELDSPAR 


An extremely high-grade 
Potash Spar ground in 
our own mills under 
constant and thorough 
chemical control. 


1816 1924 


Capacity up to 300 Tons Daily 


We solicit your inquiries 


INNIS, SPEIDEN & CO., Inc. 


Importers, Manufacturers, Exporters 


46 CLIFF STREET NEW YORK 


Branches: 
PHILADELPHIA CHICAGO 
GLOVERSVILLE 


BOSTON 
CLEVELAND 


PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PENNA. 


Pure Canadian Potash Feldspar 


Potters Flint 


Placing Sand 


SALES OFFICE 
341 Fourth Avenue 
Pittsburgh, Pa. 


———- 
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CLASSIFIED ADVERTISING 
Professional Services 


Wanted: Research associate well 
trained in physical chemistry, 
preferably experienced in ceramic 
chemistry. Small amount of 
teaching may be required. De- 

rtment of Ceramic Engineering, 
of Illinois, Urbana, 
Illinois. 


UTILIZE THESE 
COLUMNS 
If You Want 
a 


BETTER JOB 
NEW LOCATION 
MORE MONEY 


The Journal of the Society of Glass Technology 


A quarterly Journal containing original papers and abstracts 
of papers covering the whole field of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


Price per volume (unbound) to non-Members............2csccscecceecteeeeeenes $ 9.00 
Forms of application for membership may be obtained from the American Treasurer of the 
Society, Mr Wm. M. Clark, Ph.B., Nela Park, Cleveland, Ohio. 

Address orders and pagutates to: The Secretary, Society of Glass Technology, The 
University, Sheffield, England. 
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What ARMCO-Ingot Iron 


Means to the Enameler 
Enamelers prefer ARMCO-Ingot Iron 


because it enables them to turn out, at min- 
imum cost, a finished product with a sheer, 
beautiful luster that appeals to discrim- 
inating buyers. 


Unlike ordinary sheet metal ARMCO- 
Ingot Iron is more thoroughly degasified 
during the manufacturing process. Con- 
sequently blisters and eruptions on the 
surface are experienced less with Ingot 
Iron than with any other sheet metal. 


The enameler that uses ARMO-Ingot 
Iron has much in his favor: less loss from 
culls, an iron known the world over for 
its long-lasting qualities, a highly lustrous 
article that appeals to the trade. 


ingot Iron 


Send post card for booklet: 
‘Iron at its Best.’’ 


ARMCO 


TRACE MARK 


INGOT IRON 
The American Rolling Mill Co., Middletown, Ohio 


(Export) 
The Armco International Corporation 
Cable Address—Armco, Middletown, Ohio 
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ENGELHARD PYROMETERS 


Here is a reliable guide along the pathway to the 
quickest burn—a guide that you can depend on 
for correct temperature information. And you 
will find that an Engelhard Pyrometer system 
has a way of delivering correct temperature in- 
formation: over a period of years at a cost for 


maintenance that will pleasantly surprise you. 


CHARLES ENGELHARD INC. 
30 Church St., N. Y. City. 


Quality Uniformity Experience 


Edgar QUALITY Clays 
REALLY washed—Highest percentage clay substance 


Brands Predaced by 
Edgar Florida Kaolin. Edgar Plastic Kaolin Co. 
Edgar Georgia Paper Clay and Kaolin. _..Edgar Brothers Co. 
Lake County Florida Clay.......-.-.-- Lake County Clay Co. 


One Management— Office, Metuchen, N J. 


Brick Making Machines 


Crushers Grinders Mixers 
Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pa. 
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PROFESSIONAL 
DIRECTORY 


CERAMIC 
BREVITIES 


D. J. DEMOREST, 


Metallurgical Engineer — Analytical Chemist 
Silicates, Coals, Gases, etc. 
Specialties 


Lord Hall, O. S. U. Columbus, Ohio. 


THE SHARP-SCHURTZ COMPANY 


Chemists for the Ceramic Industry 


Lancaster, Ohio, U. S. A. 


The Industrial Works of Bay 
City, Mich., inform us they have 
recently designed and built 
several 200 ton locomotive 
cranes which were the largest in 
the world, and now offer a 
ton crawling tractor crane suit- 
able for use in the ceramic in- 
dustry for the unloading of coal 
and other bulky material. 


The new crane which is known 
as type ‘“‘D”’ is built for either 
steam, electric or gasoline 
power. Since it can be opera- 
ted with clamshell or dragline 
bucket, electromagnet, hook 
and block or grapple the many 
clay miners, feldspar quarries, 
etc. would find it a valuable 
piece of machinery. 
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Save Now 
When Production Costs Are High 


ISINTERESTED comparative tests recently conducted have 
D shown an increase in drying efficiency by “HURRICANE” 
Methods of 50% or even greater. 
“‘Hurricane’”’ Dryer Installations 


Quickly Pay for Themselves 


“Hurricane” dryers, either of the continuous or improved truck or tray 
types, embody all the latest engineering improvements and constitute 
a drying system giving the greatest economy in floor space, steam, 
power and labor. ° 


Literature on “‘HURRICANE” Dryers will be sent promptly on request or specific 
data supplied relative to individual needs. 


THE PHILADELPHIA DRYING 
MACHINERY COMPANY 


Continuous Dryers for Cast Iron Ware, Table Tops and Sheet Metal Ware 
Dryers for General Pottery Ware, Spark Plugs and Electrical Porcelain 


Stokley St., above Westmoreland, Philadelphia, Pa, 


Canadian Agents: 
Whitehead, Emmans, Ltd. 
Montreal and Hamilton 


New England Agency: 
Harricane Engineering Co. 
53 State St., Boston, Mass. 


A Real Blunger— 


MUELLER MACHINE CO. 
NEW JERSEY 
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If you want pyrometer protection tube satisfaction 


USE 
Montgomery Hard Porcelain Pyrometer Tubes 


All Sizes and Lengths Con either Platinum or Base Metal 
ouples 
The Best Liked and Most Largely Used 
Protection Tubes on the Market today 


If the manufacturer of your pyrometer equipment cannot supply 


you, write us direct. TRADE MARK 
MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN, OHIO, U. S. A. 10-22 


CENTRIFUGAL 
SEPARATORS 


For S1zine 
Spar—Silica—Quartz—Clay 
to “Standard Specifications” 

Absolutely Uniform Products 


Rubert M. Gay Company, Inc., 114 Liberty St., New York 


| 


“BETTER KILNS FOR CLAY PRODUCTS” 


(Bulletin No. 3) 


A request on your letterhead will secure a 
free copy of this valuable 32-page booklet. 


THE CERAMIC ENGINEERING CO. 


I SCHULTZ BLDG. COLUMBUS, OHIO 


HADFIELD = CLAY PLANT EQUIPMENT 


PENFIELD 

STEEL CO. We build every machine and appliance required 
for making various Clay Products. Correspon- 
dence solicited. We also build Rotary Driers, 
Cement Mchy., Fuel Oil Engines (Diesel Type), 


RIGHT/ 
fun aiqnr Gasoline Locomotives, Ship Deck Equipment, etc. 
The Hadfield-Penfield Steel Co., Bucyrus, Ohio. 
BUCYRUS O10 Formerly The American Clay Mchy. Co. 7 
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PARIS CRYSTAL SPAR 


“CRUDE” 
Maine’s Best = = = Excelled By None 


A High Grade Potash Spar 
For The Best Quality Ware 


A. C. Perham 
Owner and Operator 


Office and Quarries 
West Paris, Maine 


This is one of 
the types of 
American Ring 
Pulverizers that 
will handle your 
job. 


When You Buy—Consider It! 


When you are in the market for pulverizing 
equipment, include the American Ring 
Pulverizer in your investigations. 


See how the ring method of crushing brings 
lower operating cost and an elimination of 
costly shut-downs. 


We assure you that it does an unapproach- 
able job on grog, glass cullets, coal and 
clay: but don’t be convinced by our state- 
ment. Ask for the actual facts and figures 
based on the performance for scores of 
successful companies. 


AMERICAN PULVERIZER CO. 


18th and Austin Sts., 


St. Louis, U. S. A. 


AMERICAN Ring PULVERIZERS 
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RECUPERATOR FURNACES 
Gas, Oil, Coal or Coke Fired 
Saves the dollars now going up the stack 
COMBUSTION UTILITIES CORPORATION 


8-10 BRIDGE ST., NEW YORK 


A new group of ceramic engineers is now en- 
tering the industry. The leading ceramic institu- 
tions of the country have just given them their 
“sheep skins” for completing their courses in cer- 
amic engineering. The greater percentage of these 
engineers are members of the Society—they are 


going into plants to follow their chosen line of work. 


It is now up to you Mr. Manufacturer to tell 
them of your equipment and what you can do for 
them and their company. Tell it to them through 


the advertising pages of the Journal. Its their pub- 


lication, they look to it for information to carry on 


their work. 


AMERICAN CERAMIC SOCIETY 
Lord Hall, O.S.U. Columbus, Ohio. 


CLAY MINES FOR SALE OR LEASE 
150,000 tons of High Grade Plastic Clays drilled and located. They have been 
sold to the Crucible, Glass Pot and Enameling trade for the past fifteen years, 
and are well established as equal to any imported clays on the market. 
For particulars Address 
ILLINOIS KAOLIN COMPANY, ANNA, ILLINOIS 
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‘Fi ine Grinding Facts 


The installation of one 8’ Hardinge Conical Pebble 
Mill in the Pittsburgh Plant of the Standard Sani- 
tary Mfg. Co. for the continuous grinding of enamel 
frit resulted in two repeat orders. These Conical 
Mills are actually replacing the old style batch 
system, as they have proven much more economical 
—besides producing a purer and more uniform 
product. 


As a result of the operation of a Hardinge Pebble 
Mill in the plant of the Warwick China Co., for 
preparing slip in the place of ordinary blunger mills, 
the ware has shown remarkable uniformity in tex- 
ture—with no other changes. 


When the Golding-Keene Co. tried the continuous 
system of fine grinding feldspar in the Conical 
Mill, they obtained such a high grade product that 
they found they could triple their output,—and 
more Hardinge mills have been ordered for this 


purpose. 


May we send you other facts 
regarding the operation of the 
Conical Mill in the ceramic 
industry . 


NEW YORK.N.Y. BROADWAY 
SALT LAKE CITY. UTAH; NEWHOUSE BUILDING 
LONDON, ENGLAND; 1i SOUTHAMPTON ROW 


Hardinge Conical Mills 
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Ja tke a copy 
of this booklet. Send 


Mail this to 
Norton Company; 


Worcester, Mass. 


A booklet containing information on Norton Heavy 
Refractories for Boiler Settings, Enameling Furnaces, 
Heat Treating Furnaces and Tunnel Kilns. 
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SOLE IMPORTERS OF 


ENUINE 
H FOR THE GLASS AND 
ENAMEL TRADES 


MANUFACTURERS OF 


| NATRONA 
|) HYDRATE and OXIDE A 
FOR THE GLASS, ENAMEL 
| AND PORCELAIN TRADES 


And Other INDUSTRIAL CHEMICALS 


Pennsylvania Salt Manufacturing Co. 
PHILADELPHIA, PA. 
Pittsburgh St. Louis 


The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


99.97% Pure Silica 140 Silk Lawn Test 
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A Dangerous Handicap 
In a Competitive Market 


Every piece of porcelain enameled ware bears silent witness for or 
against the enameling equipment which produced it—depending 
entirely on the cost of producing that piece of enameled ware, and 


the quality of the product. 


The important points to consider when 


buying equipment are: 
{1} Comparative production costs, 
{2} Comparative quality of pro- 
duction, 
{3} Comparative maintenance 
cost. 


The price of the equipment itself is the 
last and least-important consideration. 
For inefficiency in the equipment is mul- 


tiplied by every unit of production. 


And the result is poor-quality products, 


or high production-costs, or both. A 
dangerous handicap in a competitive 
market. 


Pemco enameling equipment {approved 
by us after practical shop experiments} 
insures high-quality production, at low 
production. and maintenance - costs. 
Compares favorably in price, too. 


If you would like to see figures, showing 
prices for Pemco equipment installed, 
and cost per operation for production, 


just write us. It will place you under 


no obligation. 


The PORCELAIN MFG. CO. 


Baltimore 


Maryland 


| ‘ee | ‘al 
| = | 
a 


Highest Quality 


Manufacturers of 


ENAMELS 
OPACIFIERS 
METALLIC OXIDES 
PREPARED COLORS 
VITREOUS COLORS 


GOLD 
PREPARATIONS 


CHEMICALS 


Highest Purity 


For the | 
ENAMELING 


GLASSWARE 
And 
POTTERY 


Industries 


For DECORATORS 
of 
GLASS and CHINA 


VITRO MANUFACTURING CO. 


PITTSBURGH, PA. 
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